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L->fyu>fiyyx^$>^m^mimm(D:ii^uy^^y(.mmm. 

[»^^5] tyhi \^'ui?\^zivym^^mmmiijkxTr>^j^jvh^i—^ 
V}d:nvymu^^^-if. vr^j\^:^^)ymm.m.mmmfs^^m\tti^ 

^n^jym^^^M^^- ^DNAi:, L- 1; iyy\z^^y ^ - FA^y^ffi 
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o 

[^#^13] TIB (A) Xit (B) {C^t^>/\°i^K$:3-Kt-SDN 

(B) m^m^6izmm(Dr^jmmmzt3\,^x. imi.<imm(Dr^ jmcD 
mm. nx. ftm. xitmu^^t}7^jmmm-^tj^*j. hj^-d. r^j^ 

[It#^14] TIB (a) Xtt (b) iZ^-tDNAX'&^m^mi Smm 
<DDNA„ " 

(a) mm^^5(Dmm^^b 1 0-1 7 3 6:6^6>&Si^Sge^J$:^t^DNA„ 

(b) B2 W# 5 5 1 0-1 7 3 6f}^^fjt^^mm^iXit^(D-m^ 

^■t^zra-^t:^hvy^y:nyhtj^^^rx/\^zrv^'-fxv. t;^a 
Ji^h^^-amit^m-t^iiyA^Mtizi- k-tsdnAo 

im^mi 5] Tia (o xit (d) tc^^^t^A-^rg^.^^ k^-sdn 

A„ 

(c) m^mnsizmmcDr^^mm^i^rn'r^^yA^mo 

(D) m^m^8izmm(D7^jm^mzi3\<^x. imb<imm(Dr^jm(D 
mm. mx. mm. y^irM^^^tir^jmrnm^^^tj^v. t>^7\' 

mmmi e] rm (c) Xlt (d) {C:^t-DNAT'^S^:^:S1 5ia^ 
ODNA. 

(c) BB^J#^ 7 9 8-1 2 0 7 *^e,^^Sig«gS^J^^t^DN A„ 

(d) Bg^J#^7©^«^9 8-1 2 0 7*-^tjt^^^m^iXlt^(D-'m^^ 
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[ft^^l 7] TIB (E) Xti (F) Kf ^DN 

(E) m^m^ 1 o{cia«®T^ ^ mm^i^m-t ^ ^ y /^'^ 

8] TSa (e) Xl± (f ) fC^-tDNAT'$>-5»^]^ 1 7 fa« 

©DN A„ 

(e) Be^J#-^ 9 (Z)i&S#^ 1 2 6 8-2 1 5 5 H)^ ^ fjt^^mm^i^^tlD N A 



(f ) BB^J#-^ 9 COi^ga#-^ 1 2 6 8-2 1 5 5*^e5:^-5i^SBg3^J3Z.«-ecD-S 
[»^^19] TIB (G) Xit (H) ^C^•t^>/^•^M$:zI- K-r^DN 

Ao 

(G) Bg^J#-^l 2tCfB«®T$ y^SB^J$:;i-r-5^?>7\-^jSo 

(H) gB^j##i 2tciB«(Z)r^ y^gg3^J^cJ3v^T, i^b<i«M<55r^ 

K n tr n U > m b ^ - if ^gfS S:^t--5^>/\-^jg„ 
# [»^^2 0] TIB (g) Xt± (h) fC5^-rDNATfeSS^]ll 9 |B^ 



(g) BE^J## 1 1 0 8 0 — 2 8 8 3 *^^>&;-£)i^*gBM$:-g-t?DN 
A„ 

(h) BH^J#-^ 1 1 ®|gS#-^2 080 — 2883 *^ ^ Ja;<5i&SlSa«JXli^CD — 
[|f*^2 1] TIB (I ) Xi± ( J) tc^-r^^/N-^IS^rrr- Kt^DN 

A„ 

(I) B2^j#-^i 4:izmm(Dr^jmm^i^m-t^^y/i^^. 



CODN Ao 
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im^^2 2] Tia (1) xii ( j ) izB-tDN AX'&^m^^2 imm 

( i ) mm^^ 1 3 ®ifeS##7 5 1-1 9 9 5;&^P,:^;Sig«gH^J$:-^t^DN A 



(j) gB3«j##i 3©:^a#^7 5 1 -1 9 9 5 f)^htj^^^mmmxii^(D-m 

[0 0 0 1] 

[0 0 0 2] 

[t^3(5(Z)$^|g] 

[0 0 0 3] 
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[0 0 0 4] 

^:^^M (#^BS45-25273-^^#) . Z^U ^ J 6i - M (#^Hg49-125590 
-^^#) , -^U^ ^ J Ai/ ii-mjkZf:^^ J =t±y^m (#^Bg50-25790-t^#) 
, ^ ^^D-t^-r^^xM (4f^BS52-18886^^^) , ^^nA5^;i/XM (#^^4- 
91793-^^#) , A^JV:;km (#^§^3-505284-^^^) fj^ifizm-t^Wi^m^PS 

[0 0 0 5] 

gl:S"^ilLT, EP 0 035 831 A, EP 0 037 273 A. EP 0 066 994 A*^^e>tlTV^ 
[0 0 0 6] 

[0 0 0 7] 

:^mmm^it. ±mwim^m^t^r^tbizmM^m^m^r^^^. ^^u^^ 

(FEMS Microbiology Rev. 39, 235-258 (1986), Antonie van Leeuwenhoek 53, 

47-53 (1987)) ttl^^® - ^ {C 

^^L. :^^m^%^-t^iz^'or=.. 

[0 0 0 8] 
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(I) L-y^jm^Mm^m^^:f^^uy>[^y^mmm. 

tyyx^&^ (1) (D^^uy >f ^7.mmMo 
(3) L-r^ jmr-ru^'m^xitL-r^ JWt^^ii^m-t^ (i) 

ti, L-y s;>^^lg?:;fr-5 (i) 0^5^0:7^ ^>?.M^So 

li3acD?gtt*^it^$tife (5) ®>^^n7-f ^xMMSo 

(7) L- u j;>tc<}:^:7>r - FA-/ ^'|E#S:^^-t3&v^i;ll KnbtTn u 

K-r-SDNAi:, L-y i?>{c J:€>:7>f - KA^y ^ISW$!^^:}•JS:v^ 

(5) (D:f^^uz7>f ^y^mmm. 

(8) ^^n:7-f ^::^MIi®*^^5^n:7>r • ^5^n hD:7T>^T'^-5 (1) 
~ (7) <Z)v^•r4^A^®imM<. 

# (9) frfia (1) ~ (8) (D\^-rtii}^izmm(D:f^^uy ^ ^y^mmm^^mzm 
mL. mmm^^izL-rs, jm^^mmm^ii. mmmmfj^^i^-r^ jm^ 

(10) mmm^if^:^^ J -)v^^r^^mmmt-t^:it^!^ut-t^ (9) cd 

(II) tffia (1) ~ (8) (D\>^-rM-^izmm<D:i^uy ^ ^:^mmm^mmz 

(12) L-T^ y^*^L- y L-7ty>. L-n>ri/>XliL--f yn 

-ri/>T'*>s (11) mm(^:^^ny ^ ^y^mmmm^<Dmi^mo 
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#¥ll-3 6 8 0j||^ 

[0 0 0 9] 

(13) TIB (A) Xit (B) iZ^-r^y^i^m^U- K-rS DNA„ 

®agi, ifA, -f^^, 3^:^±^feS:^t^T^ y gfgB^j*^e>7Si»;. t^^o, t>^ 

/ Wl/ h - -If ^ -t -2. 3? > A ^ 

(14) Tia (a) X{i (b) (C^-TDNAT-feS (13) ®DNA„ 

(a) BB^J#-^ 5 5 10-17 3 Q fs^htj^^i^mmn^^tii:!'^ A 

^ (b) BH^J## 5 5 10-1 7 3 6f)-^^fj::^^mmmXit^(D-m 

[0 0 10] 

(1 5) T3B (C) Xl± (D) {Cat-t-^>A^ig$:zi- K1--5DNA. 

(c) mm^^8izmm(07^ jmrn^i^m-t^^y^-^^^. 

(1 6) TSa (c) Xti (d) iC^-TDNATfeS (1 5) ©DNA„ 
0 (c) mm^^7(D^m^^9 8-1 2 0 7 A^e>^;-5ig«BB^J$:^t^DN A. 

(d) B2^J«#7®^S#^9 8-1 2 0 7*^e5Jfc-5i&agH^JX^i-e®-|B$$: 

o 

[0011] 

(17) TSB (E) Xit (F) {C5t-r^ >/1^iS$:=3- Kf-SDN A„ 

(E) BH3^j#-^ 1 otcfa^oT^ J mmm^mr ^ ^ y 7"^^ 

(F) gB3^J#-^l 0{CfH«<DT^ y^g2^J^C^3l^T. 1 ^ L < lifJcM® T ^ y 
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(1 8) TIB (e) Xit (f ) {C^-tDN AT'$)<5 (1 7) ®DNA. 

(e) gH^US^ 9 1 2 6 8-2 1 5 5 ^-Sife^BB^J^r-^tf D N 

A„ 

(f ) ge^J## 9 1 2 6 8-2 1 5 5*^e>:feS3^SBB^JX{i^(5D- 
[0 0 12] 

(19) TSa (G) Xit (H) iCa^f F-fSDNAo 

(G) BB^j##i 2izmm(Dr^/mm^i^^-t^^y/'^i7M^ 

mx. #in. xti^fiSr^t/r ^ y^SB^j*^e)«i v 

t F n 2? If =r U > ^ 1/ ^' ^ - ■^m^^m-r ^^yn^ ® „ 

(20) TIB (g) Xtt (h) {C^-TDNA-e^-g. (1 9) (DDNA, 

(g) I2^J#-^1 l®J&S#-^2 0 8 0 — 2 8 8 ZtS'hf^^^W^n^'^tlV) 
N A„ 

(h) gE3«J##l l®J^«#-^2 0 8 0 — 2 8 8 3 3b^ P> «;SlgSgB3niXtt-e<7) 
Fni;tr3U>S?l/^^^-if^14?:;^-r-5^>/N°^^$:n- F-^-SDNA 

o 

[0013] 

(2 1) TSS (I) Xtt (J) lC^-r^>>'N'^^$:=i- F-r^ DNAo 
(I) BB»#1 4lc|a«®T^ 7^1E^J$:^-r-5^>A^®„ 
(J) B2^J#^1 4lcfB«®T^ yM^J^cfev^T, l^L<(iScM(Dr$ y 

ifA, #ini. 'SL\-m.^^^tiy^ jmMnfs-ht^''). a^o, 

(2 2) TIB (i) X« ( j ) tC^-TDNA-e^-S (2 1) <Z)DNA, 

(i) Be^J#-^l 3®JSSS-^7 5 1- 1 9 9 5*^e>^-5ife*BH3«J$:-^ODN 
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( j ) eB^a#-#i 3(D^mmm 51-199 5*^^?i-g.j^*g2^jxi±-eco- 

[0014] 
[0 0 15] 

yrZK (Methylophilus Bethylotrophus) AS1|* (NCIMB10515) ^iS^^Vf ht\.^ 

o ^5^n >'-Y • ^5^n hn7T:^ASi:^ (ncimbiosis) -r 3 -f- ■ zi 
u^i/ay • :^zr ■ 'iy^'T.h^ ut;i/ • t> k • v; > - a^^^ut (Nation 

al Collections of Industrial and Marine Bacteria. NCIMB Lts. , Torry 

Research Station 135, Abbey Road, Aberdeen AB9 8DG, United Kingdo*) t)\ 

[0 0 16] 

y^{iiS!S-efeck<, 2axtt3aj^±-x?^oT=fo j:v^„ 

[0 0 17] 



2000-3015854 




1 1-368097 




[0 0 18] 

^ ;l^:*-^>$:ll^-r-5^MI* (iRF^Hg48-28078^, #ii5jBS56-6499#) ^ ^ J t/ 
h-JV^tcitmm^m^-t^^mm (#^HS55-9784#, #^HS56-8692#) , X 

tt^r^i^y y 2;?>/A>r Fn^-9->^-T, s- (2 -r^ yni^^;!/) -i/x 

[0 0 19] 

m.mi^thx. L-yai~;vr^-y^mMit. h-^u i/ym^^^i^tvx 
. L->(vu^-yy^mMitL-u>(i/ym^^mmtLX. l-^uv y^m 

mit. L--(^ju-(yym^mmmhiLx. wMi-e^^*^T'^s„ 

y. h->(vu^yy) o)imx\-i.2m&.±-^^m-t^mmt.. i^^^^jmm^ 
mtLx^%-^t\,m^. 

[0 0 2 0] 



1 0 
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^:itizj:i)^mw(Dmmti^-^mx$>^ztti^mmLt^(Dv. ^m^m:^mizf^ 

^ [0 0 2 1] 

m^<DMm^mmmizm\f^^tix\f^^^mmiz^^x^m~r^:^mi!)^mf^ti^ 

^^^tim^mmzm^-^-^. :in^mmmm<^m^^ttjt^^m^mmizi^^v 
ijL. mmm<^^^^^i^\^^m^mmx^^x'^tj^\^m^^miR-r^:r.t.izj:i) 
. mn-r^zti^X'^^. 
rkiz. L-r^j m^^^^mmi!k^^(Dmmz j:^xL-r^j m^mm ^ 

[0 0 2 2] 

CL- U tyy) 

h ^ :h - if ^tt ?: If 5^ -r -5 r h {C J: ^ T -r ^ 3 h A^ T' ^ S „ 
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;i/h^:^-if $:AK, rXA•;l/^^■:^-ifIII$:AKIII^^g■t^^*^^-5„ 
[0 0 2 3] 

iVNo ;^#:6«;tciiE. coii (xs/oqU • ( 

Escherichia coli)) K-12^*&t/:>l5=-n 7>r • :iL^U huy T y^kSim (NCIM 
B10515) ^A'tpJf e>n-£o xS/acU 11TM0SA*®DDPS§:3- Kt--5*e^ ( 
dapA, Richaud, F. et al. J. Bacteriol., 297 (1986)) ;S:t5AKIII $: 13 - Kt" 
■SjS'^^ (lysC, Cassan, M., Parsot, C. , Cohen, G.N. and Patte, J.C., J. 
Biol. Che.., 261, 1052(1988)) li, V^T 4xt)i^aBB^J;(j^^ e>*^JC$tlT V^S© 
K T', ^^^e>(^)*e^^<^>i&«gB^J{ca^V^T>^^>rv-$:'^^L, E. coli K-12^ 

^Z.hif^»Sm-V^^o J!^T> E. coliffi5(5®dapA;5:tJfIysCS:M^bT^^-r-5A^ 
[0 0 2 4] 

V^=feJ©T'feSr bV^o E. coliffi5R®0^MDDPS{iL- U i^'^lC j:-5>:7 

- KA^y ^l®«^&^J:tS3i:*^^e>tvT^*;, E. colifi3f5<Dl^^MAKlllliL 

*'^oT, ^^n:7>r ^xM#fflatc#Af -5>dapA;5LUfiysc«, ^n^tiL-Ui>'> 
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**»R^$tl^^M$:^f SE. col i^^ay mil ^ r^^MAKIIIj , ^MMAKIII 

A ^ la* ^ i-t jS; t ^ 3 ^ e> tl T V N ^ , 
[0 0 2 5] 

E. coiim^<Dm^md^pk(Dm.mm^i^mm^'^nz. mm.mmmizj:-oxzi 
-\^^ti^m^mmps(Dr^^mm^i^mffm^2izmB^s. tr^. e. coh 

S3f5®I^^MlysC<Z)^gSSB^5:ge^§-^3^C, [^Jg^gH^Jtc j: o T zi- K$ti^ 

i/>^*lCgSl^tlfeeB^J$:^-rSDDPS$:zi- K-T-S D N A*^#lf P>ti-So 
L-U i^yiz^^y^- K/1«y ^'IS*$:^^t^v^^MMAKIII$:zI- F-f 
Ai: LTJi, K^J#-^4 iC^fT ^ 7 ^gB^J^Cfe^^T352€iC[)X l/:*--^ 
0 ^«AWyn-f i/>^*{CgiJ|$tifcBH^J$:;fr-5AKlll$:zi- K-T^DNAt^'C 

[0 0 2 6] 

(Z)^a:^^^cJ3v^-c^Sg«rlB«^=fo®T'fen^^<^; <, ^R^^ise^jicti, pbr322, ptwv228 
, PMW119, pvcidmti^mif^ti^o 

[0 0 2 7] 

SRSF101025LtJf^(^M#«t, M;^tipAYC32 (Chistorerdov , A.Y., Tsygankov, Y. 
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D. Plas.id, 1986, 16, 161-167) , ^S^^iipMFY42 (gene, 44, 53(1990)) , p 
RP301, pTB70 (Nature, 287, 396, (1980)) ^Tb^^Jf tl-5„ 
[0 0 2 8] 

<, m-(D^^^~izmmhx^^^\ 

[0 0 2 9] 

^MMDDPS$:3- Kt-S^MMdapA25:tK^MMAKlll$:zi- K-f-S^MMlysC 

^^tlZf^:^S. Y^tLX. jK^^i^^^:^^ KRSFD80*^^e>tlTV^e (W095/160 
42#) „ mzf^y.^ \^Xmmmm^tlt^E. coU JMlOg^^ti, AJ12396t#i&$tl 

PERM P-13936i:LTWIt^tl, 1994^11^ 1 0 {C:/^*/<>; h^^lCS^ < Hl^^ 
ft{C#lr$tl. PERM BP-4859<Z)^|£#-^®tJi:■r-^tt$tLT^^S„ RSFD80«, AJ 

i2396|;^ANe>, ^^(D:&miz^^xmm-t^z:}ii!)^x^^. 

[0 0 3 0] 

RSFDSOjC-^^tlTVxe^MMdapAli. gB^J## 1 lC^-riF^MdapA®:SSBB?!J 
lCfev^TJ^«##597^DC*^T^c^f[:L/^g2^JS:^b, ^;n{CJ:oT, n- K$ 

fl tis^MSDDPStt, mm^^2iz^-tr^^mmmz^\>^xn8^(D}:iy^^py 
^Sif^^ui/ymmznm^-^titcmm^m-t^^ RSFD8o^c■^^tlTv^s^ 

MMlysCli, ge^J##3 ^Czi^•r»^MlysCCD^&«S2^J^CfeV^TJ^S##1638<Z)C 
-^4 JCa^fr^ ySEBH^J{CfeV\T352fi(D^ V n >f >3^*iC 

[0 0 3 1 ] 

Xl/^ h D/K U— a >^ (Canadian Journal of Microbiology, 43. 19 
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7(1997)) i^mif^ti^. 
[0 0 3 2] 

^E-r€>>r >A-7^>r K • U tf- h*^fUMT'^-2>c fe-5V>li, #^^2-109985# 

:itl,$:tR^$-&T§^fe^DNA±{C#'3hf-#A-r-5>3i:=bBrigTfeSo v^-rtl 
<D:&miz^^X ijm-Mm.mmPi m dapAjS: i ysc® nfcf-jK*^_h#-t--5 ddps^ 

[0 0 3 3] 

DDPS^142itmK?gft®it«litt, J:Sa(Z)^e^Jt*g{Cj:^jeA^{C, dapA&lysCCD 

s (#^¥1-215280-^^##M) o fei:x.td:, lac^n^-^-, trp^n 

D^-^-, PL^^n^-^-, tet^n^-^-, a my E >^n^-i5f-, 
s p a c :/^^-^-^;^)^^:^J^>r^^-^5r-i: LT^e)tlTV^-£,„ rtie><>D^ 
D^-^-/v©SSIlC<fc dapA^lysC®583^;b^^fb^tLS^^{Z<J:oTDDPS?S 
1Si5:tKAK?SftAtif(ig$4^^^ ^3g^®fBJ^J©it^{i. dapA^lysC(3Dzi tr-g^$:l^ 
S r i: jfi*i^t)-^T t; J: 
[0 0 3 4] 

^e^-^T/i ^ ^ - LTMSIx. D N A $:SI|g-r S JCtt, ^e^^^T^i <Z) 

f*:DNA®iiig. PGR, ^ h'D N AOi^Sg, -/^^Tv-tL 

©:;&^fe$:^gMt-5Z:i:;6^T'^Sc Sa«brook, J., Fritsch, E. 
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F., and Maniatis, T. , "Molecular Cloning A Laboratory Manual, Second Edi 
tion", Cold Spring Harbor Laboratory Press, (1989)#tCfB^$ tlT V^So 
[0 0 3 5] 

DDPS22tmK® Jt^{c in ffi® L - y i^y^^mzm^-t^mm^m^Lx 
J }^ ^ V ymm^^mmm. t^r^>fi^^vym9'\:i\^u^i---^(a±. wo96/4 

0934-t#M) , JJ^XJjNo:/ -;i/tf;vl^>^;!j;i/;}?:3|r2/^-1f (#^HS60-87788# 
) , T^7N°^^>ggT^ y h^>;^-7:i:^-if (#^^6-102028#) , t/T ^ J 

^(Dr ^ >^ rP\:fymm^(Dmm^ij^mif^ti^. 

T n FJBiTfc*^*; P n K □ e;? tr n U > m^^mm> t F nl/' tf u 



[0 0 3 6] 

$e>{c. ^fc^WcDlS^^ti. i^-Vi^ya^m^mm^^-fy^^-^mi^XL-vpy 

i^m<Dit'^m^^mt^Rmt:mm'rsmm(Dm^f)^^rtr^it^mLx\<^x^ 

0 L/Tli> /i>^-fe y KO'^f:^--^*'J*-g> (WO 95/2386 

4#M) o 
[0 0 3 7] 

m<Dr^jmiZ'D\^x%mmzmm't^z.tib^x^s. 

[0 0 3 8] 

:f'^uy^^7.mmm^<DL-'^jiii^ym^mmit. m?nt. ^ji^s^ym 

Kny^h-if mmme 1-268185^) , ^ >S/>-fe^--^, 

^Vb^ ^ >i?i/>^--|f, -r y ^X>^5^hl Kn>f^--^ (i^^BS6 2-166 
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8 9 0-^, nmme 3-214189^), T=i- h^t K^^--^ (#^Hg 
62-294086 #) , ^ X > ^ - -fe' (4f^HS6 2-201585 

#^BS6 3 - 1 1 9 6 8 8-^) , ^^7.7i-^JlJ-Jlifjl\:fym^JV^^^ty'y-'if ( 
#g§BS6 0-87788 -i-, #^HS 6 2-55089^) , tf;i/ tf t: Kn 

t K- 3 - y ^^T^'t Kn>?f^-if, NU>f->^.y >s?^y>i^-if> >';L'h- 

>mT;i/F^-if, jJ^ x jJn 7 ;i/ h=^-^-if (4fB§HS6 3 - 1 0 2 6 9 
2-^), u >S?-f y^^--^. ^';v^^y-^^\^^ji^jvmr^>^ 

h^>xyji^-1f (wo 9 9/0 7 8 5 3) ^©^^5:3- K-T-SDNAS:^ 
[0 0 3 9] 

$e)lC, :^mm(DU^mit. L-^*;i/3f^ >m®^-&^M^&*^eJ:$^|J^bTL- 
tFn>5ff---^ (aKGDH) , y ^^x>ffifUT--e, y >S&T-fe5^;i/ 

[0 0 4 0] 

^ ^ K mmm 55-131397 #ggBg 5 9 - 3 1 6 9 1 ^^Am. 

#I§BS5 6 - 1 5 6 9 6-^^^, ^J:t)f#^^3 - 5 0 1 6 8 2-^^^#M) T' 

-So 

-if$:=i- F-r^^Se^$:^f l/>f->:;J-^D > (4f 1 - 2 9 5 5 9^ 
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, jj^^-feu>-T^t h'u^-r-if^zi- K-t-sa^^- mmme 0-012 

995^) , Xli^N^-feU >:^:^--^2i:rJ^;f^^-feU>7^tl Kn>^f:h-if$:3- K 
1-^*^^- (#^HS6 1-195695^) $:ft^-r -5 ^ tC J; o T i^M-fS 
$r «it?^-r S r i: T ^ „ 
[0 0 4 1] 

[0 0 4 2] 
[0 0 4 3] 

L-AU>:^-^fgm»e^^^LTtt> m^itE. coli®i 1 vGMEDA^T^ 
, L - >f y n >f >^-^^^(Z)#^^PgT' feSL->^.^'^->;(,^e,2->!^h 

*U 1 vAlC^A^ti;^. Xtti 1 vAA^fi^^Stlfci 1 v GME D A::f > 
. fe5V>lii 1 V Aff^^Vfci 1 vGMED:;r^n>*'^#(f 
[0 0 4 4] 

tfe, i 1 vGMEDA:^^D>{i. L -y? U >>25:tJf/^Xt± L - V n >f t/> 
>^C<2^il«;M^^*^B^^Xtt^^$tlT^^^3^AW* Lv%o 
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}^'^B^^tlfei 1 V GME D A:t^D>l±. i 1 v GM E D A^/< n > 

±, WO96/06926 #M) » 
[0 0 4 5] 

CL-n-r 

-So 

[0 0 4 6] 

CL--r yn>f 

Kmzmm^tif=.r:^7ijvh^-r-ifi -/js^-tu Kn^f^-if i ^n- 

K-rS t h r A^-g^Sr^t/t h r ABC:^^n>^. L ->r V n >f t/>lC J: ^ 
$:-^«^*^oT5^-:xX-i>a>{Cig:.g;&MJ§?*^l5l?5S$tlfe i 1 vGMEDA:^^ 

(#^¥8-4 7 3 9 7 mm) o 

[0 0 4 7] 

L-hUy^hv'TV, L-y =c~JVT^-y^ L-^ut/y. L-Xlx;r-> 

^M|g$:J:#$ii:Sr iltCOcoT, ^-a-^Tb^^'fbS tl^-S (WO9 7/'0 8 3 3 
3) . 

[0 0 4 8] 
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:iLym'T\l K^^--^ (CM-PDT) ^^^^ (#^¥5- 2 3 6 9 4 7 

#^HS6 2- 1 3 0 6 9 3#(i>^#M) , ii^^«D S (3-5^;r^>>-D 

-r^t^y^y^yn^^- 7 - U (#|§5[a5 - 2 3 6 9 
4 7#, #g|HS6 1 - 1 2 4 3 7 5 $:if S ^ {C i: o T, 

afe-J-Sr-^tf h U:/h:7T>;^-'<n> (#^Bg5 7 - 7 i 3 9 7#, #^Hg6 2 
-244382-^, 3Kffli^a^m4,371,614) ^rif^-T S ^ J: o T, i^jgtt*^ 

ioi±-r€>. 

[0 0 4 9] 

±IBtC J: e» tc LT# e> S L - T ^ 7 ^^ilfg f S >l 5^ D 7 ^ ^ >?.M*IHS 
M<Z)IIF^«^lcii:^T L - T ^ y ^^»*^itili L ^ ^ n >' -f ^ MlfflSe^lt 5:$^ 

i^M^:tyRxj^i$i^mz{^\:,r^(Dm(D^mWiM^^^^ti^^x&nit. 

[0 0 5 0] 

c me>®ffifc, mm. vymiijv^2^. vym-f-hv^2>.. i^m^^^^ty^i^ 
> mmm-m. i^m^y:^y^i^(DmA^^i}^<i>mmixi-^ti^o 

[0 0 5 1] 
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mmt. mtz)mmxitmM,mwmmrj:tf(Dn^^^r. pH5~9. ?ss2o~45 
^mm-^^(DL-r^ ymo^umit. mm-f^y^mmm^^. mmm. "torn 

[0 0 5 2] 

TASDj ii^vNC)) , v\i\^uvh^nv>m'^^mm (ar tddpsj h=bvAe)) 

, Kn^/'tTny (jg^nF tddprj i:%VN^) . jScn^ ty-y^ 

J V ymm.mmmm (pat tdpdcj ^t)V^^) ©^^^rcD^^^m- 

[0 0 5 3] 

U ~$:MV^T, AK, ASD. DDPS, DDPRXttDPDC^rX^i LjtlS^i^CD^Mt^S: 
0 [0 0 5 4] 

^5^p ^'-i' • ;*5^n h n:7T^ASi;^ (ncimbio515) ^ ^^Sfe-f^c d 

NAS:, SaitoP>0:S^S (Saito, H.and Miura, K. (1963) Bioche«. Biophys. A 
eta 72, 619-629) ^{C^U^SgL. M^liSau3AIXliAluI^ 

[0 0 5 5] 

oV^T% Wm^tlt^m^i^DNAm>^%:. izmm Hr • ny (Esche 
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richia coli)) mm\f3-v^mmm'^m^j^<^ ^-MMzmmL. m^^dna^ 
i^m-t^. ^i^mizit. m^i^^DN A(Dmmizm^^t:Lmmmmtm-^mm.mm 

mm-t^. ^^v^T^ ±m(Dj:otzLxnr^'m^i^DNAm}im^mtmmmm^ 

tLfc^^^-DNA$:ig-^L, ^mzDNAViS-"^. ^ L < tiT 4 D N A U 
:^f- if $:f^M S -fr T D N A „ 
[0 0 5 6] 

mmmm^aymmmti^^mm^DNA^mm-ts^Ltiz^-ox. m^^^-c 

^ -^^V-mtim^tl^o :r.<DmM^mt O.M.MorrisonOD^^ (Methods in Enzy 
■ology 68, 326, 1979) :^^\^Ht^nmmm^^itiJ JVt^^ AX^MVX DN A 
(OWM^^i^-^-:^^ (Mandel,M. and Higa, A. , J. Mol. , Biol. ,53,159(1970)) ^ 

fee 

[0 0 5 7] 

mB^i7 'SX- tbXlt. PUC19, PUC18, pUCUS, PUC119, PBR322, pHSG299. p 
HSG298, PHSG399. pHSG398, RSFIOIO. pMW119, pMWllS, pMW219, pMW218, pSTV2 

8, pSTV29^*^#if -e®ffi7T-i/'^^^^?-=fo^M-re3i:*^-e^s„ m 

:^lt. PUC118, pUC119{CttT>fcri/y pSTV28^tJtpSTV29{Ctt^ 
[0 0 5 8] 

^ U -?^t?:ffiV^T, AK, ASD, DDPS, DDPRXttDPDC$!^M Lfe|S^4^®^M^S: 
[0 0 5 9] 
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AK^XmLr=.Wi^!^(D^^UtLXit. 3ai®OAK$:U- K-r-S^'fe^ (thrA 
, -etLM, lysC) ^XmLt^E. coli GT3t)^m\f ^ti^. ASD$:^^ L^tgJt^ife;© 
^i^^tLXit. E. coli Hfr3000 U482 (CGSC 508imt>^^\f^n^. DDPS?:^ 
i&Vt^Wi^<^(D^m^tLXit. E. coli AT997(CGSC 4547i^)*^^(f e^tl-S^ DD 
P^^^m.Lr=.Wi^^(Dm.MWt.LX\i. E. coli AT999 (CGSC 4549;^) if P, 
tl-5„ DPDC^^mLt=.U^i^<D^m^tLXit. E. coli AT2453(CGSC 4505;^) 
*'^tf P,tl-So ZltLe>(D^M^li, E. coli Genetic Stock Center (^Hzi;^^ 
:^J»y h^—n.-/\^>(New Haven) 0651 1-7444, a:-;i/:^^^i^^a5:^X7jf- > 
SB;^W^flFT (Yale University, Dept. Biology, Osborn Memorial Labs.) , P.O 
, Box 6666) A^e>A^T^So 
[0 0 6 0] 

±m^Mmt. V^■r4^=t;M9:g^^^^^^■e^i^WT^^;&V^7&^ AK, ASD, DDPS, DDP 
\^-t^M^^^^ti-DN Am)ii)m^n^o ^r=.. E. coH AT999 (CGSC 4549;^ 

tt^W*^#SCiiv^;()'5, ^^n:7>f^x-^^n hn7T^S3l^®DDPR$:zr- K 

[0 0 6 1] 

>*:^W(DAK$:n- Kt-^^fi-e^- (JS^T ""askj ttjV>e)) tt, gB^mgH3«J## 
6 (C^^tiST^ /g?gH^J$:^t--5AK$:=3- Kf S= askM'fe^-i: bXM^i^miZ 
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tCg^g|;i fegg^^jT'^ o T J; VN„ 
[0 0 6 2] 

it. mm^^ 7 (Di^m^^ 9 3-120 7i}^^fjt^m.smm^^t^DNAf)^m 

if^tl^o ^^^(^asd^e^lj;, ge3^J#-^8lC^1-T^ y^ffi^J^I^- 

[0 0 6 3] 

^ *^^(DDDPs$:zr- K-r^A'fe^^ TdapAj t=fov>^) li, mmmmm^ 

f^m^zm gB^## 9 (Z)fgS#-^ 1 2 6 8 — 215 5*^P>itagH3?^I^;t■t^D N 
A^^pife^tlSo ^t^. *l§re(Z)dapAMe^{i, S2^J*-^1 OlC^^fT^ y^gB 

[0 0 6 4] 

*^^<z)DDPR$:=i- K-rs3se^ (J2/^T rdapBj i:%;v^e)) {±> m^mmnm 

^ i^miZit. SB^J#-^1 1 ®f&«##2 0 8 0-2 8 8 3 jb^P>>5;Si&^SB3^J$:;t-r 
^DNA**#lf e,tlSo :*:^W®dapB^e^tt, gH^J## 1 2 IC^-T T ^ 

[0 0 6 5] 

*^^®DPDC$:3- Ffsme^ (JKAT riysAj tt^VN^)) it. BB^J^SB3«J|| 
■^14 tc^^tier^ y ^BB3«JS:^-r'5DPDC$:n- K^S„ lysA^-g^i: LT^R 

^e?;ictt, gd^j##i 3(Z)i^s##7 5 1-1 9 9 ^tf^^^jt^^mm^i^m-r^ 

DNAij^mf^ti^. tr^. *|g^®lysA»^^(±, BH^J##1 4 tCa^-TT^ / 
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[0 0 6 6] 

D, DDPS, dDPRXitdPdCfSit^m^^^yj-^^M^^n- ]^-r^%<7)-l:$>-oX^ 
[0 0 6 7] 

-htHa)J; e)^;AK, ASD. DDPS, DDPRX«DPDC^||Me!f{C|^— CD^ >A^J7 jR$:zi 

M^miz^^x^mn^tim^o ^m^mthnt. ak, asd, ddps, ddprx«d 

PDC^rn- K-reDNA$:t: Kn ^2/;i/r ^ >^T-f > If h n^St"^^^, .R. 
mx, ASD, DDPS, DDPRXliDPDC$:=i- K-r-SDN A$:'^^t-rS«S^^, 
oi 31 U t TM^S S: , ^^^M*f *fel±N-^^;b-N'-::ihn-N-:rhny 
yT-i/'> (NTG) %L<^iMm^^®^iS^MMS^cMv^P,tlTV^-S^M^fl^^c 

[0 0 6 8] 

^fc. _hfS(Z)<fc^J&|g»©fifj|. XitmUmzit. AK, AS 

DDPs, ddPRxitDPdc^^j^'t^m^!^(Dm'pmm<Dmv\izm^<m'^rjt^(D 

^mz^C^mm (MUtantXlivariant) %^^tl^. 

ASD, DDPS, DDPRX^iDPDC?S^^$:M^<5r iltCi AK. ASD, DDPS, DDPRXliDP 

^ct^w^izm-cD^zyA^^^n- F-t^DNAii^m^ti^. um^m 

fSAK, ASD, DDPS. DDPRXtiDPDCS: zi- h'-^ -5 D N A ^ fett - tl ^r^^^f -S^W 
ifS*^^> M;^«BH^J#-^5(7)iaS#-^5 1 0-1 7 3 6 ^ ^ j^Sgg^J, gg^J 
7 98-1207 iS«gg^J> BB^J## 9 1 2 
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6 8-2 1 5 5*^e,^^^gSg^^J, m^m^l l (D^m^^2 O 8 0~2 8 8 3 

ti^^rjt^m.mm^^u bs^j#-^i 3(Dm.m^^7 51-199 5f)^^i5t^m.mmm 

/N-r:/U ^-rXL, tf^-D. AK, ASD, DDPS, DDPRXtiDPDCrStt §:;t-r^ ^ 
n^^- F'r^DNA^mm-t^ZtiZj:^ri). AK, ASD, DDPS, DDPRXiiDPD 

CO 0 6 9] 

tl<kyffi|^^^*t®v^DNA|g±*V^>f:/U^*>fXL;S:^^^#. ^Sv^tt«S®-y- 

if:7/\^>rTI^:^-e_^g^(^g^V^(D^ff•e^^2>6 01c, I X SS C, 0. 1% 
SDS, ^f^L<«, 0. IXSSC, 0. l%SDS{C=mat-'g>j^|gMTVA-^' 

[0 0 7 0] 

':fu-zfiiLX. #*e^®-^(Z)gH^J$:Mv>S^^=bT?^^„ CD J: tt' 

-^-tb. ^m^^t:^tiDNAm}^^mmtt^PCR (poly.erase chain r 
% eaction) Rf^lZ^^Xi^m^^^tHj^X^^^. -^Tu-^tLX. 3 0 0 bpS 

l±, 5 01C, 2XSSC, 0. 1 %S D S*^#lf e^tiSc 

e,^COV^T^i, Wm<Dmjt?^m^^ ^ -iZ-Dtjt^. ak, asd. ddps, ddprxi^dpo 

cm^^m^t^ztizj:^xmMizm'j]^<^tfj^x^^. 

*5§W{cj:»;, ^^P7>r . ;t5^n ho y'TXft^f^cJDAK, asd, ddps, ddp 

fiXiidPDCRxf^ti^^n- h*t^i^^i^<7)^mmmi!jm^i)^iz^nr^<Dx. r 
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AK, ASD, DDPS, DDPRXiiDPDC?: =i - Ff-S D N AgH^iJ 5:^^ - <b jb'T ^ ^ „ ^ 
fe, ^tie)<D^^$:=i- K-tSDN AgH^J«> ±1251^ U::*-^ KgH^iJ$:«{Cf^|^ 
Lfc:*-'; ^^^^ K>^^>r x'-$:fflv^, P C R^(C J: »J ^5^n :7 • ^ 

[0 0 7 1] 

PH liNaOH^ ^ V N «HC I -^Mfg L , 
[0 0 7 2] 

W^)-:rvy -7 zi^tSg) lOg/L 
^^o::^:;?. (5='^' :7zi^i:ig) sg/L 
NaCl 5g/L 

[0 0 7 3] 

hT^- (v^>r >'=i^±Sg) 15g/L 
[1201C, 20:9-fm®^^MMS:fTofc. ] 
[0 0 7 4] 
(SOC^:®) 

h h U :/h> (5=^^ 7 3^t9^) 20g/L 
^©x:^^ (5=^>f ^'zr^t^) 5g/U 
10«M NaCl 
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2.5«M KCl 
IObM MgSO^ 
10-M MgClg 

[V^*:^i/'^A?^?g&Uf^'*;l/II->?.$:|^^^T, ^^M«Lfe(120lC. 20^^)^ 



[0 0 7 5] 




(121M1^:%) 




KgHPO^ 


1.2g/L 


KBgPO^ 


0.62g/L 


NaCI 


O.lg/L 




0.5g/L 


MgSO^ ♦ yHgO 


0.2g/L 


CaClg • BHgO 


0.05g/L 


FeCIg • 6H2O 


1.0«g/L 


H3BO3 


lOfig/L 


CuS04 • SHgO 


5/ug/L 


MnSO^ • SHgO 


10;tig/L 



ZnSO^-THgO 70/tg/L 
NaMoO^ • 2H2O lOittg/L 
CoClg-SHgO 5^g/L 

lX(vol/vol) pH 7.0 

[;t^>'-;i/j£^^{ii2it:, ib^moymnmm^n-Drc. a<?^*?)T*^^>^^y- 

[0 0 7 6] 

:^^J-Jl 2% 
Vymr.ijV^A 0.12% 
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#¥i 1 




0 . 062% 




0.005% 




0.02% 




0.01% 




1 . 0«g/L 




0.3% 




5 fjL g/L 




10/tf g/L 




10/tig/L 




1 A /T 

lU >ti /L 




70 ^ g/L 



m.m.ij)\^i^t?L. m^it^m) 3% 

(PH7.0) 
[0 0 7 7] 

121M1^:% 

/t^hT**- (T^Yy'nttS^) 15g/L 

[0 0 7 8] 
(M 9 ^^pmm 

NagHPO^ • I2H2O 80g/L 

KH2PO4 15g/L 

NaCl 2.5g/L 

NH4CI 5g/L 

MgSO^ • THgO 246.48«g/L 

5g/L 

pH7.0 
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[0 0 7 9] 

(M 9 M'pm^mm) 
M 9 M:'pmm 

/^^hriS- (y'^ynnm) 15g/L 
[0 0 8 0] 

^mmiysCRzfmmmdzpm. :r.ti^^^t}^m(D-:r^y(.^ KRSFD80 (W095/1 

6042^#M) ^m\^^X :^^Uy >( ^7.mmmizmALt=.. RSFOSOli, RSFlOlO® 
^#^fC"e$>Sj£^^^/<ir^-:;/'^X^ KpAYC32 (Chistorerdov, A.Y. , Tsygan 
kov,-T;i). PlasMid. 1986. 16. 161-167) ^C ffijR-TS >^^>C. 5 KpVIC40 (r090/0 
4636ai^^^7\->>/'L/-/ h, #^^3-501682-^<i5j#) h ^i^H' ^ U ^Kft^ 

e^cD^^'n^-^Jf- (tetP) ®T?(g{C, tetP^c#L.T^K¥^I^I;^,^iE^(oI^l;5;<5J: 
e)CE. coliffi3f5®^MMdapA^tK^MMlysCJ&^r(Z)|R;*T'BBg$tlT^^So r 

[0 0 8 1] 

MMdapAS:pViC40<D^ h^-y-^ ^ U >l&tt»^^:/n^- ^ -©TSSlC^ijgL, 
01 {Cz(t-rilJCLTRSF24P§:#;t„ r^JctC, ^(Z)RSF24Pi:, ^MMlysC^r-^tfpLLC 
*80*^P5, ^MMdapA^tJt^MMlysCS:W1-Sy^>^.^ KRSFD8O§r0 2 ®)SI{C L 
Tf^SSLfeo -r^t)*), pVIC40tt:;^ ^:t->:t^^>$:#^^:-V^^*^, RSFD80T' 
tt^®:;?. l^:^->:t^n>:6^^MMdapA§:-g-tfDNAWT;t:S:tJf^MMlysC^-^tf 

[0 0 8 2] 

RSFD80>^^^^ KT'?^®«SI$tlfeE. coli JM109;»li, AJ12396h^^ $ tl. 
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mmt. 1993^10^ 28Bizmm'^x.m^m^^^x^j:m^mm%miz^n^^^ 

PERM P-13936i: LTWIi^tl, 199^^11 M IB IZ^^^ 7. h^miZm-:5 <m^^ 
mz^m^n. PERM BP-A859<7)^n^^<D^tr^K^tlX\>^^o 
[0 0 8 3] 

E. coli AJ1239^$:, ;^ h h V-^ ^>>$:20■g/L#t^30■l®LB^:N^■e30t:-C 
12^fS^||LT^feS^*^e>. Wizard^ Plus Midipreps DNA Purification Syst 

[0 0 8 4] 

±iacD<J:e){CLT#e)tlfeRSFD80:/^>?.^ K?:, aiU^ hn;J<U-i>3>^ ( 
Canadian Journal of Microbiology, 43. 197(1997)) {C J: U 5^ O 7 ^ • 
;i^n hD^rXASl^ (NCIMB10515) iC^ALfe, MMtLX. RSPD80 

-501682^^^#M) RSPDSO^ I^;^tC LTASl|;(clC#A L feo 
[0 0 8 5] 

<2>E. colia3(5©^^MlysC&OJ^MMdapA$:^i^-t-5^5^n:7>f ^;?.M#I9 

acOAKIII^Stt 

RSFD80>/'^x^ K§:^fiF-r^^5^n ^'^^ • ^^n No:7r>^ASit;^ (jl^^T 
, rAsi/RSFD80j i:i&-r:ii:*tfeS) ^, pRS>^^x5 F$:^^$'r■S^^^ 
0 • ^5^n hn y'TXASi^ (JS^T, TAsi/pRSj i:i^-r3i:*^fes) <j:»j, ^ 

llHflSttm?S$:liSgb, AK??&tt$:M^Lfc„ MUHjgSttmm (ffi^^M) «J!^C(3DJ:^ 
CLTii^LTto ASl/RSFD80feJ:msi/pRSij5^$:, X hl/:;^ h T-T S> >20«g/L$: 
-^t^Tla^J*©l2lMl^%^c^ggL, 37x:-e34^fSigi:e>^*L, ^ISLfco ;^ 

r^mmizw^MLf^, 



[0 0 8 6] 



3 1 
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±m(D^oizi^xm^nr^mi^^. ox:(D^^rvo.2% kci-v^^l. io»m m 

gSO^, 0.8M (NH4)2S04fei:t;o.03M ^ - ^ zf h J - JV^^tiZOu^V 

ij^^i^mmwL (pH7) iz^ML. m=^m.mm (ot:, 2oow, i o^) -es 

a^*^fiSE#?S$:0r(D^f4^TT% 3,3000rp«T' 3 0 :$}'f^^vC> ±m 

SLfe^^vi>L, ^l/^yhS:10«M MgSO^, 0.8M (NH4)2S04fe J: tJf0.03M i8 - ^ A 
i!j^h:i^^ J-J]y^^ti20»nVymii3V^2^mmm (PH7) (C^jS?b;t„ 
[0 0 8 7] 

AK^ffiCOM^tt:^^ «y h'7y^(D:^m. (Stadt«an, E. R. , Cohen, G. N. . Le 
Bras, G., and Robichon-Szulaajster, H. , J. Biol. Chea. , 236, 2033(1961) 
) JCt^eofeo -r^t)-^, Tmm^(DKf^m.^30X:X-A5^>(y^=LK-hh. Feci 
3^?8t (2-8N HCl: 0.4«1, 12%TCA: 0.4ml, 5% FeCIg-eHgO/O. IN HCl: 0.7m1) ^ 

:$>f^{c^j^-rst Kn^-9-A^®i"e^^ (iu=i««oi/:$)-) L;t„ ^;i/®)t^jgt 

[0 0 8 8] 

reaction aixture*^ 0-3«l 

\l\^U^tyJvrS.ymWL*^ 0.2«I 

O.IMT^v'N'^^^^t!? U '^7A(pH7.0) 0.2m1 

mmm o.iMi 

tK ft iMi 

*1 : IM Tris-HCl(pH8.1) 9«1, 0.3M MgSO^ 0.5«I, 0.2M ATP(pH7.0) 5«1 
*2 : SMt \^u^t/;ir ^ymWL^W.miZKOEXtp^Lt^%<D 

[0 0 8 9] 

[*1] 

mi 
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L-'J S/>5«M#S 












ASl/pRS 


7,93 


9.07 


114 


AS1/RSFD80 


13.36 


15.33 


115 



«1 : nmol/ji^/ms^y 
*2 : L - U i^'>5«M#^E^®?|§tt^#^ 
[0 0 9 0] 

*1 tC^1-J:e>tC, RSFD80:/^X^ KcD^AtC J: »JAK?g14*^*«J1.7^{C_t#L 
»;ffl«*^^^tC»Bi^$tlTVNS-^*t5t^$4x;t^ ASl|5R*^5t:5fe>^^t--SA 
Sl^©5f$®AKti, L - y ^ L - ^:t:^>A^H^£;?g[tfJJC#2«Moo#Ti-r-5 

ioo%|®W^tis:r i:^I^MLT^^S o 

[0 0 9 1] 

<3>E. colifijfJ^^MMIysC^Ut^MMdapA^r-^ift-S^^n ^'^^ ^xMlffl 

lltcj:-5L - y 

7^tC, ASl/RSFD80j3<kmsl/pRSi^ h >^ h x'-f >20«g/L$:-^tfl21^jg 
^^tCffiSL. 37TCT'34^raighe)^«bfeo ;^«^T^. M^$:M.t^^^||^C4: 

[0 0 9 2] 
[^2] 

*2 



(g/L) 
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ASl/pRS 



0 



AS1/RSFD80 



0. 3 



[0 0 9 3] 

immmz} l-u (2) 

^^n:7^9X • hD7T^ASl|5^ (NCIMBIOSIS) §:121Ml^%-e37'C, 

15^^^^Lfc= ^bti;t®f4cS:S^tCj: UNTG^aH (NTGiiSlOO«g/U 37X:, 
5:0-) S- (2 -T^ ->>X5^>r> (AEC) 7g/U RX^L-y^U 

:t-y3g/Lt:^m-t^i2i}imjimmizmmLr=.. zint:. 37TCT2~8Hra^ 

[0 0 9 4] 

JtfB®AEC©tt**$:. 121^g|^:^{cffiaL, ^e^{C37r T?38^im^«^U 

n7>r^>^- ;t5^a hn-7TXAR-166^i:^i&Lfco (ASim ^mR-166 

15^® L - y ^:;>^jgdt$:^ 3 izBto 

[0 0 9 5] 



0 [^3] 



L-u t^y^m^(D^m& 



(■g/L) 



ASl 



5. 



8 



AR-166 



8 0 



[0 0 9 6] 
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8;«>^##$tl, 1 9 9 9^6^1 0 0 {Cii^Sm^X^S^^^^^X^X^SIS 
(S5^#-^305-8566H2f:H^^i^o<tirfJ^-TS 1#3-^) JCSK#-^ 
PERM P- 1 7 4 1 6 ^ LT$fE$tl,T^^S„ 
[0 0 9 7] 

^5^D:7-r • ^^n hn:7TXASi^ (ncimbiosis) $:i2iMi^^-r'37'c, 

54» (DIFCOttS?) 0.555$:^^^^12im^55^^lC^:mLfe„ 

:itl$:37lCT'2~8 H^^#b, =i n ^tl ^ ©ii n - - 

o ^^UT, 5 0 0*^®NTG^{ta|5^*^^9:S(^y_:;^_;5;55j-Tf^^^g|^^^^ 

• hn7T^ci38it*i:^i&L7t. 

9A^##$ti, 1 9 9 9^6^1 0 Bizmmmm^jimnm^^^ji^jimnm 

PERM P- 1 7 4 1 7 LT^|^$tlTV^S. 
[0 0 9 8] 

mm asm) jkv^cissm^. 20g/L<Dmm^)\yty^A (mm^t^m) ^^tsu 

[0 0 9 9] 
[*4] 

^4 
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(■g/L) 



(■g/L) 



(■g/L) 



ASl 



7. 



5 



5. 



0 



2. 



7 



C138 3 3 0 



16 6 



2 4 9 



[0 10 0] 

( 1 ) :;i^n:7>f • ^^n N □ :7 T:^ASi^;bNp,®§^^6i^DNA®illfg 

>l5^n7>r^X-^5^n hD>'TXASl:^ (NCIMB10515) S:^|^<gF^5Ml(Z)121M 

y'^7.zif^(D50mi(Di2inmmzi%t.:^ci^^ ^oizmy^LV. 37X: izx —mmm^m 

bfc^, 3^vi>^l6CT^ffiL;to 50m1®TEN^?|K (50«M Tris-HCl (pHS.O), 10«M 
EDTA&tK20«M NaCl:6^e,^S^?£ (pHS.O)) IC^^L, LT^S^, 5« 

e/ml(DV y^^-AfeiU^lO/ig/Ml® i; tK^J ^ l/T-if A?:-^t?5»l®TEN^M{C|f 

'^A$:^M^*^#>5rlO/tg/MU 0.5 X(wt/vol) ii^S J; e> {C^iDbfe. 
[0101] 

70lCT'2^^^ia^, ^M®l&^7aiy (10«M Tris-HCl (pH 8.0)X^ 
;i/=i-;i/ = 25 : 24 : 1) $:ijD;^Ttg^ ^^CN^StLfco ±»$:iaM, 

n (^^ n : >r yT^;i/T;bn-;i/=24 : 1) $:iti;tTI^ 

«®ttffig|f^$:l^»JjgL7^o ±miZl/10M<D3mm-f- K U ':?A(pH4.8)i:2,5^(3[) 
x^y-;b$:illI;iT^^Ei<|:DNA$:tfcS$-B:fe„ ifc|g$:i^yi>4>gt LTiaiDi^, 70 
%®a:^5f 7 -;i/T'?$fei^L, S;^^^$1±, TE|t?gt (10«M Tris-HCl, 1«M EDTA (pH 

8.0)) mmizmmi.r^o 
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[0102] 

(2) Mfe^^-f >^^U-(DMS^ 

(1) x^m^tit^m^mM n/ig/fii) ^o^ik mmm (5oo«m iris-Hci, i 

OOmM MgClg, 10«M dithiothreitol, IOOOmM NaCl (pH7.5)) 20/tfl, ^I^^^Sau 
3AI (StSitlS) Sm^^. ±m200fi\tpT37X:. lOr^-^M^S $ 200/il(D 

(Je^T rkbpj iilB^) iCffi^-r<5DNA$:, Concert"^^ Rapid Gel Extraction 
Syste. (DNAIllJD?=^^y GIBCO BRLttfg) IrM V^TIaIIX Lfcc Z.(D^olZLX 

[0103] 

KpUCllS (SrSattS) 2.5>:ig, K^«M (200»M Tris-HCl, 100 
■M MgClg, 10«M dithiothreitol, lOOOmH KCl (pH8.5)) 2/il, M^P^BamHI ( 

^m^^m) lom&t:. ^^20/iipfj-e37To, zmmRj^^-^r^^. ^^^/bmrji 
^M<D^uu:t^;iAmm.^M^xmm(Dmiiimf^t:m*jMLt^o ±mizi/io 

M<D3mm-^ h V '^A(pH4.8)t2.5^®ai^ J -;V§:iD;^TDNA$:tfc^$-&7t, 
[0104] 

&.±<D j: e) C^fg L 7t ^fef^DNACDSauSAIi^-fb^J t . pUCllSOBaMHlM^fcife , 
Ligation Kit ver.2 (S?S5t§g) V^Ti*^g$-&fc, ;KJSMlCl/10*(D3Mg^gE 
-i^hU-^^A (pH4.8)i:2.5^®Ji^ y -;i/$:ilDx.TDNA$:tfcm^-&^o z:tl$r]^/CN 
^MLXmU^. 70^(7)31^ y-;i/T'gfe?^L, TE^MtC^jKL^c 

[0 10 5] 

KpsTV29 ■^sm^uzxmitl.r^mn^m.^^Lr^^(D 
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E. coli mod^u^^iH^rnKDhmmiz-B^nmrni.. sttc-m^^^l 

?:i^?^L:to :i<D^f^^^O-mm''JMLr^^. 50«l©*?^LfclO%yu-feO- 
;i/^«{c!S^L, 3S^C^5)'illLTgS:gfe?^Lfe, i;^»C[)10%^*U -fe n - 

jiymmizmmLX5Q^ir-D^mLtz. ^5o^mMi&<DmmizMLx. ±mxm 

[0 10 6] 

^i«i$:itix.. mmi.t=.u^mz^L. 37x:x' immmmmmvt^o m^^^m^ 

^tihm^m^ (U:**-■e?KA$:M^^fe^^^ilOO^g/.l©T>fc^S/y ViS 

s7x:x-muuLt^. ^m^mm±izmmLr^nu-~^t^>^^^ 

B 

[0 10 7] 

(1) r::^AVI/h^:^-if (AK) a- K-TS^-e^®^ n- - > y 
3o(Z)AK$:=i- Ki--5^e^(thrA, -etLM, lysC) 5:^^ LfcE. coli GT3$:, 
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37TC{CT2~3 HTO^LT^Ce ^±{iAK^ffi 5:;^ $ ^^ fc*b(C 

[0 10 8] 

A»r;^(D#^S$:fit^Lfe„ O:;/'^^ ^ K$:pMMASK-1, pMMASK-2i:^ife L?t„ 
'tLe>(Z)>^^X$ K$:ffi^^T, S|gE. coli GT3$:?^jateg|b;ti:3 6, 

urnal of Bioche.istry (Tokyo), vol.63, 139-148 (1968)) {Ct¥v>AK?Stt$:tKf 
^L:t(03). ^^^-pSTV29$:^ift^GT3)»$:, 20 ^ g/.l® S^'T ^ y 

#A»T>T-$:%t-^2o®^n->{C«;t«fCAK^ttCDitin*^^«?)e>nfc(3DT, pS 

TV29Ji{c^^n-:z>yT'^fe»e^tt^^n:7^ • ^^n hn^TXfijf^oD 

[0 10 9] 

ask^e^ C7) DNA^aSB^J t± ^ ^ ^ (C T L . pMMASK-1 h pMMASK-2 

• ^5^D h^:7T;5?>a3f5ask^e^$:^t^DNAI9T>^®^gSBH^J$:, ge^j# 

U^6 (c^-r. 

[0 110] 



3 9 
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(2) TJ^A^^^Se-fe^T;^-?^ KffiiTK^^^ (ASD) Kf -Sit^i^CD 

^sdM^^^^Mlyf^E. coli HfrSOOO U482 (CGSC 5081*5^) ±miim^lZ 

S^i>«:«5tCfeV^T, coli^i^=^'e^3&V^(5D^C*^U ^^n:7^-^>t • 

^^t)mm^^ ^ i: {c J; »; M9^/>^^T^W "Tig i: ^ ^ . ^ :i T- l mmxsEn\z 
^r5^W*^^*?)e>ti, ^«^fi3»;:l4^eJ?^fi«gl^*^cfev^TASD$:Il- Kf-s 

[0 111] 

% M9^«T'm^L.fe?^S^g|#:3t5^J;»j:/^X^ FSrttffib, -etie>^^;^^ K 
(Dmzmxm)^<D^^^mM\^fz.. ^^(D-:f=y7.^ K$:pMMASD-U pMMASD-2, pM 
MASD-3i:^:feL:to Z:tl?>(Dy^^$ K$:MV\T^;KE. coli Hfr3000 U482$:J^ 

#?^®em<*:ttM9S^i?m%{CT^WL:to $ ^ fC^g-J^^^gl 
^*t§:20/tig/«l(Z)^n^A7ai:^zi-;i/$:-^t?L«^{CT-Hjfc^^L, 
v(:^:9■j|I^CTAe^, ®*M^#{CT)fS^^?g$:^5?L. BoyejO^^g-^ (Journal o 
f Bacteriology, vol. 112(1), 84-92(1972)) (C^DTASD^SfS^rM^ (04 
) c =i> ^^-;^^|^{CoV^T^i^^^^-$:^^^•t■5fii$:, 20Ag/MlC!) 

i>T^ y tf^i y >^>5:Uf20/tg/«l(D^ 0^2^:7 a:n3-;i/$:-^t?L^:te{CT|^^ 



4 0 
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• 



hn7T^ffi*©ASD$:r3- K-tsae^ (asd^i^i^) T $> ^ t t)mm L 
[0 112] 

[0 113] 

(3) V\i\^UV\^n^)ym^^mm (DDPS)$:I3- F-t^^t-fe^^CD^n-^^ 
dapAMe^?:^^L3tE. coli AT997(CGSC 4547^*)$:, JLtB^ Dni l/^ h n 

, :^«?S$:20A«/«l®i^'T^ y If^ U >^;S:t5l00ytig/«l(Z)T> If U > $:-g-t?L 
^«ifC^^Lzin:^-$:m3^$iJ:fc, ^ - L/- h LTIOO Ag/«l 

® T> If i/ U > $:^OM9Sii'^^^^«(C;^#?g$:M;^& L37t: {CT2~30 f^^S h 
0 ^^(idapA*'g^$::^^LTV^e:t«?){C, S^T ^ 7 If ^ U V^:!5; 

S ^ i: }C J; tj M9S/>^% T' ^ W nJIg S o 
[0 1 14] 

M9^^T'ffi^L7^cnn--2^J;y^^;^^ K$:^*m LM^/c ^ 3 5, 
^ Ff|3{Cjf A^>^(Z)#^E$:5tfgLfc„ (O'zr'y:^.^ K$:pMMDAPA-K pMMDAP-2 
h^^Ltc. Zit\,^(D-:f^7.^ KS:fflV^TE. coli AT997$:S>e)fe*?)T?^®Kg| 
L7^i:z:6, #?^«^SI^JiM9«/>^^%jcT^WLfco $ ^fc^ti^©^^;^ 5 



4 1 
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^ (Journal of Biological Cheaistry, vol.240, p. 4710 (1965)) IC^^nDDPS^S 

m^^20fig/m](Di^rs. J y >«tjfiooAg/»i(Z)r>fcfi/u>$:^t/L^% 

-e^ti^^D^^'^:;^ • hn >'T:^fi5^®DDPS§:zi- K-r-SM-e^^ (dapA 

^ [0 115] 

^C^i^^Jl'r<5DNA»T>f^§:-g•^7?^r^S^^*-t);^)^ofe„ ^^n7>f • ^5^n h 
n r X ft5fedapA«€^ $:^tf D N A ^T/^-O J^See^?: , gB^g#^-g }C5^ L^^^ 

[0 116] 

(4) V\L}^uV\^zi^)ym.\y^^ ^-M (DDPR) $:zr- Kt-^M-fe^OD^O- 
dapB^^^$:^^LfeE. coH AT999 (CGSC 45491*)$:, JigS 1^ D oc 1/ h 

0 tC, 20/tg/«l(DS/'T^ y If^ y >^$:-g-t?SOC^:^$:^:&nL, 37TC{CTig*^* 
^^^.^^al^CT*®l.;t„ ®^$:L^^{CJg^^, 3^vi:>^!lt{CTgfelt$:^fo5^: 

v^o ^5^n ^x • ^^n hn7TXft5f5®DDPR$:zi- H'-r-5^e^S:t;o^ 

v^^^w-r^mnm^mt. mmm^^f)mmt^^tizj:ijLmmizi3 

V^Tt;iE^;O^^WA^Ii^$tlSo ^ ^ lCM9Sii>^«IC^VNT?i^E. coliJi^W 



4 2 
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[0 117] 

:/^>^^ KcfiJcifA^;^0#ift$:5S^Lfc. ^^^v^^^K (pMMDAPB 
) $:MV^T, ME. coli AT999$:?^M«mLfei:^6. ^M?^Steg|f*:tiM9« 

Mir^©}^^ (Journal of Biological Chemistry, vol.249, p. 3034(1974)) 

^?:^^t^S?^1ttteSl^tCti^^?Sj4J±^aiT'^J&7b^ofc®{C^LT, pMMDAPB 

$:^-rs?^jS^i^lf^^C«DDPR?S^4$:^ffi•t■5 3^*^•^-^7t^DT^ 

li^^n^^' • pt5=-D hn7T:J^fi3fe®DDPR$:n- Ki--5*'e^ (dapBi:^ 

[0 118] 

dapB^e^^©DNAifeSlg^Jtt^>r5^;f ^i/^jCTSt^Lfe„ ^ >f ^ • 

0 >'TXfi3t5dapBite^$:-^tfDNAWT;t®i|[aBg^J$:, ffi^J## 1 l 

1 2 tC^-tc 
[0 119] 

(5) >:/T^ J tf^ U>iJffiJj^g?^^(DPDC)$:3- ^ n ^' 

lysAite^$:^«L;'cE. coli AT2453(CGSC 4505^5^)$:, ±15 ^ L!^ a: 1/ ^ h 

{CSOC^^§:»L, 37iC{CTiS^^«^, ^vilx^^fitL. K^$:5-l(DM®;!K(CjS 



4 3 
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[0 12 0] 

KifJtC#A»T>^-®#^$:5t^Lfco K^pMMLYSA-L pMMLYSA 

-2, pMMLYSA-3^^i&L7to iitl ?3 ^ K V^TE. coli AT2453§:$>P> 

HHflSMmilKSriilgL, CreaerP,®:^^ (Journal of General Microbiology, vol 
.134 , 3221-3229(1988)) iCt^^ V^DPDCfgtt $:?8tf^ b 7t (g 7 ) , ;Sr^, Z3> Kn 
->'^^I^^COV^T^i, '<i'^-S:^^-r^:^i$:20/ig/ml©^n^A7:i:^ZI- 

^■rS>^^X^ K^^^ft-S?^®«m^^^:3i^5()^e>^i^^•rtlt;DPDCrS^^$:^ffii-S 

DPDC$:zi- K-rS^e^- (lysAi:^^) T'fe^ ^ ^ Tb^^W^ L 
^ [0 12 1] 

>'TXfi5f51ysA»^^S:^t?DNA{^>^-0^«gB^J$:, gg^J#-^ l 3lC^Lfc„ 

o 

[0 12 2] 

[^^9®^M] 
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[0123] 

SEQUENCE LISTING 
<110> l5^CD^*S^^tt (AjinoMoto Co., Inc.) 

<i2o> "L-r^ jm^mM'Basi.-r^ jma^^'m.m 

<130> P-6958 

<141> 1999-12-24 

<150> JP 11-103143 
<151> 1999-04-09 

<150> JP 11-169447 
<151> 1999-06-16 

<160> 14 

<170> Patentin Ver. 2.0 

[0 12 4] 
<210> 1 
<211> 1197 
<212> DNA 

<213> Escherichia coli 
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<220> 
<221> CDS 

<222> (272).. (1147) 
<400> 1 

ccaggcgact gtcttcaata ttacagccgc aactactgac atgacgggtg atggtgttca 60 
caattccacg gcgatcggca cccaacgcag tgatcaccag ataatgtgtt gcgatgacag 120 
tgtcaaactg gttattcctt taaggggtga gttgttctta aggaaagcat aaaaaaaaca 180 
tgcatacaac aatcagaacg gttctgtctg cttgctttta atgccatacc aaacgtacca 240 
ttgagacact tgtttgcaca gaggatggcc c atg ttc acg gga agt att gtc 292 

Met Phe Thr Gly Ser He Val 
1 5 

gcg att gtt act ccg atg gat gaa aaa g^ aat gtc tgt egg get age 340 
Ala He Val Thr Pro Met Asp Glu Lys Gly Asn Val Cys Arg Ala Ser 

10 15 20 

ttg aaa aaa etg att gat tat eat gtc gcc age ggt act teg gcg ate 388 
Leu Lys Lys Leu He Asp Tyr His Val Ala Ser Gly Thr Ser Ala He 

25 30 35 

gtt tet gtt gge ace act gge gag tec get ace tta aat eat gae gaa 436 
Val Ser Val Gly Thr Thr Gly Glu Ser Ala Thr Leu Asn His Asp Glu 
40 45 50 55 

cat get gat gtg gtg atg atg aeg etg gat ctg get gat ggg cgc att 484 
His Ala Asp Val Val Met Met Thr Leu Asp Leu Ala Asp Gly Arg He 

60 65 70 

ecg gta att gee ggg aec gge get aae get act gcg gaa gee att age 532 
Pro Val He Ala Gly Thr Gly Ala Asn Ala Thr Ala Glu Ala He Ser 

75 80 85 

etg aeg eag ege tte aat gae agt ggt ate gtc gge tgc etg aeg gta 580 
Leu Thr Gin Arg Phe Asn Asp Ser Gly He Val Gly Cys Leu Thr Val 
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90 95 100 

acc cct tac tac aat cgt ccg tcg caa gaa ggt ttg tat cag cat ttc 628 
Thr Pro Tyr Tyr Asn Arg Pro Ser Gin Glu Gly Leu Tyr Gin His Phe 

105 110 115 

aaa gcc ate get gag cat act gac ctg ccg caa att ctg tat aat gtg 676 
Lys Ala He Ala Glu His Thr Asp Leu Pro Gin He Leu Tyr Asn Val 
120 125 130 135 

ccg tec cgt act ggc tgc gat ctg etc ccg gaa acg gtg ggc cgt ctg 724 
Pro Ser Arg Thr Gly Cys Asp Leu Leu Pro Glu Thr Val Gly Arg Leu 

140 145 150 

gcg aaa gta aaa aat att ate gga ate aaa gag gca aca ggg aac tta 772 
Ala Lys Val Lys Asn He He Gly He Lys Glu Ala Thr Gly Asn Leu 

155 160 165 

acg cgt gta aac cag ate aaa gag ctg gtt tea gat gat ttt gtt ctg 820 
Thr Arg Val Asn Gin He Lys Glu Leu Val Ser Asp Asp Phe Val Leu 

170 175 180 

ctg age ggc gat gat gcg age gcg ctg gac ttc atg caa ttg ggc ggt 868 
Leu Ser Gly Asp Asp Ala Ser Ala Leu Asp Phe Met Gin Leu Gly Gly 

185 190 195 

cat ggg gtt att tec gtt acg act aac gte gca gcg cgt gat atg gee 916 
His Gly Val He Ser Val Thr Thr Asn Val Ala Ala Arg Asp Met Ala 
200 205 210 215 

cag atg tgc aaa ctg gca gca gaa gaa cat ttt gee gag gca cgc gtt 964 
Gin Met Cys Lys Leu Ala Ala Glu Glu His Phe Ala Glu Ala Arg Val 

220 225 230 

att aat cag cgt ctg atg cea tta cae aac aaa eta ttt gtc gaa cec 1012 
He Asn Gin Arg Leu Met Pro Leu His Asn Lys Leu Phe Val Glu Pro 

235 240 245 

aat cea ate ccg gtg aaa tgg gca tgt aag gaa ctg ggt ctt gtg gcg 1060 
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Asn Pro He Pro Val Lys Trp Ala Cys Lys GIu Leu Gly Leu Val Ala 

250 255 260 

acc gat acg ctg cgc ctg cca atg aca cca ate acc gac agt ggt cgt 
Thr Asp Thr Leu Arg Leu Pro Met Thr Pro He Thr Asp Ser Gly Arg 

265 270 275 

gag acg gtc aga gcg gcg ctt aag cat gcc ggt ttg ctg taaagtttag 
Glu Thr Val Arg Ala Ala Leu Lys His Ala Gly Leu Leu 
280 285 290 

ggagatttga tggcttactc tgttcaaaag tcgcgcctgg 

[0 12 5] 
<210> 2 
<211> 292 
<212> PRT 

<213> Escherichia coli 
<400> 2 

Met Phe Thr Gly Ser He Val Ala He Val Thr Pro Met Asp Glu Lys 

15 10 15 

Gly Asn Val Cys Arg Ala Ser Leu Lys Lys Leu He Asp Tyr His Val 

20 25 30 

Ala Ser Gly Thr Ser Ala He Val Ser Val Gly Thr Thr Gly Glu Ser 

35 40 45 

Ala Thr Leu Asn His Asp Glu His Ala Asp Val Val Met Met Thr Leu 

50 55 60 

Asp Leu Ala Asp Gly Arg He Pro Val He Ala Gly Thr Gly Ala Asn 
65 70 75 80 

Ala Thr Ala Glu Ala He Ser Leu Thr Gin Arg Phe Asn Asp Ser Gly 

85 90 95 

He Val Gly Cys Leu Thr Val Thr Pro Tyr Tyr Asn Arg Pro Ser Gin 
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100 105 110 

Glu Gly Leu Tyr Gin His Phe Lys Ala He Ala Glu His Thr Asp Leu 

115 120 125 

Pro Gin He Leu Tyr Asn Val Pro Ser Arg Thr Gly Cys Asp Leu Leu 

130 135 140 

Pro Glu Thr Val Gly Arg Leu Ala Lys Val Lys Asn He He Gly He 
145 150 155 160 

Lys Glu Ala Thr Gly Asn Leu Thr Arg Val Asn Gin He Lys Glu Leu 

165 170 175 

Val Ser Asp Asp Phe Val Leu Leu Ser Gly Asp Asp Ala Ser Ala Leu 

180 185 190 

Asp Phe Met Gin Leu Gly Gly His Gly Val He Ser Val Thr Thr Asn 

195 200 205 

Val Ala Ala Arg Asp Met Ala Gin Met Cys Lys Leu Ala Ala Glu Glu 

210 215 220 

His Phe Ala Glu Ala Arg Val He Asn Gin Arg Leu Met Pro Leu His 
225 230 235 240 

Asn Lys Leu Phe Val Glu Pro Asn Pro He Pro Val Lys Trp Ala Cys 

245 250 255 

Lys Glu Leu Gly Leu Val Ala Thr Asp Thr Leu Arg Leu Pro Met Thr 

260 265 270 

Pro He Thr Asp Ser Gly Arg Glu Thr Val Arg Ala Ala Leu Lys His 

275 280 285 

Ala Gly Leu Leu 
290 
[0 12 6] 
<210> 3 
<211> 2147 
<212> DNA 



4 9 



tfilE# 2000-3015854 




11—368097 



<213> Escherichia coli 

<220> 
<221> CDS 

<222> (584),. (1930) 
<400> 3 

tcgaagtgtt tctgtagtgc ctgccaggca gcggtctgcg ttggattgat gtttttcatt 60 
agcaatactc ttctgatttt gagaattgtg actttggaag attgtagcgc cagtcacaga 120 
aaaatgtgat ggttttagtg ccgttagcgt aatgttgagt gtaaaccctt agcgcagtga 180 
agcatttatt agctgaacta ctgaccgcca ggagtggatg aaaaatccgc atgaccccat 240 
cgttgacaac cgccccgctc accctttatt tataaatgta ctacctgcgc tagcgcaggc 300 
cagaagaggc gcgttgccca agtaacggtg ttggaggagc t::agtcctrtgr ataacacctg^ 560 
agggggtgca tcgccgaggt gattgaacgg ctggccacgt tcatcatcgg ctaagggggc 420 
tgaatcccct gggttgtcac cagaagcgtt cgcagtcggg cgtttcgcaa gtggtggagc 480 
acttctgggt gaaaatagta gcgaagtatc gctctgcgcc cacccgtctt ccgctcttcc 540 
cttgtgccaa ggctgaaaat ggatcccctg acacgaggta gtt atg tot gaa att 595 

Met Ser Giu He 
1 

gtt gtc tec aaa ttt ggc ggt acc age gta get gat ttt gac gee atg 643 
Val Val Ser Lys Phe Gly Gly Thr Ser Val Ala Asp Phe Asp Ala Met 
5 10 15 20 

aae egc age get gat att gtg ctt tet gat gee aae gtg cgt tta gtt 691 
Asn Arg Ser Ala Asp lie Val Leu Ser Asp Ala Asn Val Arg Leu Val 

25 30 35 

gtc etc teg get tet get ggt ate act aat ctg etg gtc get tta get 739 
Val Leu Ser Ala Ser Ala Gly He Thr Asn Leu Leu Val Ala Leu Ala 

40 45 50 

gaa gga etg gaa ect ggc gag ega tte gaa aaa etc gac get ate egc 787 



ffilE^ 2000-3015854 




1 1 -3 6 8 0 



Glu Gly Leu Glu Pro Gly Glu Arg Phe Glu Lys Leu Asp Ala He Arg 

55 60 65 

aac ate cag ttt gcc att ctg gaa cgt ctg cgt tac ccg aac gtt ate 835 
Asn He Gin Phe Ala He Leu Glu Arg Leu Arg Tyr Pro Asn Val He 

70 75 80 

cgt gaa gag att gaa cgt ctg etg gag aac att act gtt ctg gca gaa 883 
Arg Glu Glu He Glu Arg Leu Leu Glu Asn He Thr Val Leu Ala Glu 
85 90 95 100 

gcg gcg gcg ctg gca acg tct ccg geg ctg aca gat gag ctg gtc age 931 
Ala Ala Ala Leu Ala Thr Ser Pro Ala Leu Thr Asp Glu Leu Val Ser 

105 110 115 

cac ggc gag ctg atg tcg acc ctg ctg ttt gtt gag ate ctg cgc gaa 979 
His Gly Glu Leu Met Ser Thr Leu Leu Phe Val Glu He Leu Arg Glu 

120 125 130 

cgc gat gtt cag gca cag tgg ttt gat gta cgt aaa gtg atg cgt ace 1027 
Arg Asp Val Gin Ala Gin Trp Phe Asp Val Arg Lys Val Met Arg Thr 

135 140 145 

aac gae cga ttt ggt cgt gca gag cca gat ata gcc gcg ctg gcg gaa 1075 
Asn Asp Arg Phe Gly Arg Ala Glu Pro Asp He Ala Ala Leu Ala Glu 

150 155 160 

ctg gcc gcg ctg cag ctg etc cca cgt etc aat gaa ggc tta gtg ate 1123 
Leu Ala Ala Leu Gin Leu Leu Pro Arg Leu Asn Glu Gly Leu Val He 
165 170 175 180 

ace cag gga ttt ate ggt age gaa aat aaa ggt cgt aca acg acg ett 1171 
Thr Gin Gly Phe He Gly Ser Glu Asn Lys Gly Arg Thr Thr Thr Leu 

185 190 195 

ggc cgt gga ggc age gat tat acg gca gcc ttg ctg gcg gag get tta 1219 
Gly Arg Gly Gly Ser Asp Tyr Thr Ala Ala Leu Leu Ala Glu Ala Leu 
200 205 210 



miE# 2000-3015854 




1 1—368097 



cac gca tct cgt gtt gat ate tgg acc gac gtc ccg ggc ate tae ace 1267 
His Ala Ser Arg Val Asp He Trp Thr Asp Val Pro Gly lie Tyr Thr 

215 220 225 

acc gat cca cgc gta gtt tec gca gca aaa cgc att gat gaa ate gcg 1315 
Thr Asp Pro Arg Val Val Ser Ala Ala Lys Arg He Asp Glu He Ala 

230 235 240 

ttt gee gaa gcg gca gag atg gca act ttt ggt gca aaa gta ctg cat 1363 
Phe Ala Glu Ala Ala Glu Met Ala Thr Phe Gly Ala Lys Val Leu His 
245 250 255 260 

ccg gca aeg ttg eta cec gca gta cgc age gat ate ccg gtc ttt gtc 1411 
Pro Ala Thr Leu Leu Pro Ala Val Arg Ser Asp He Pro Val Phe Val 

265 270 275 

gge tec ^gc aaa gac <;ca cgc gca ggt ggt acg ctg gtg tgc aat aaa 145^ 
Gly Ser Ser Lys Asp Pro Arg Ala Gly Gly Thr Leu Val Cys Asn Lys 

280 285 290 

act gaa aat ccg ccg ctg ttc cgc get ctg gcg ett cgt cgc aat cag 1507 
Thr Glu Asn Pro Pro Leu Phe Arg Ala Leu Ala Leu Arg Arg Asn Gin 

295 300 305 

act ctg etc act ttg cac age ctg aat atg ctg cat tct cgc ggt ttc 1555 
Thr Leu Leu Thr Leu His Ser Leu Asn Met Leu His Ser Arg Gly Phe 

310 315 320 

etc gcg gaa gtt ttc ggc ate etc gcg egg eat aat att teg gta gac 1603 
Leu Ala Glu Val Phe Gly He Leu Ala Arg His Asn He Ser Val Asp 
325 330 335 340 

tta ate acc acg tea gaa gtg age gtg gca tta acc ctt gat acc ace 1651 
Leu He Thr Thr Ser Glu Val Ser Val Ala Leu Thr Leu Asp Thr Thr 

345 350 355 

ggt tea acc tec act ggc gat aeg ttg ctg aeg caa tct ctg ctg atg 1699 
Gly Ser Thr Ser Thr Gly Asp Thr Leu Leu Thr Gin Ser Leu Leu Met 



HfiU.^ 2000-3015854 




4t¥ 1 1 - 3 6 8 0 



360 365 370 

gag ctt tec gca ctg tgt egg gtg gag gtg gaa gaa ggt ctg geg etg 1747 
Glu Leu Ser Ala Leu Cys Arg Val Glu Val Glu Glu Gly Leu Ala Leu 

375 380 385 

gtc geg ttg att gge aat gae etg tea aaa gee tge ggc gtt gge aaa 1795 
Val Ala Leu He Gly Asn Asp Leu Ser Lys Ala Cys Gly Val Gly Lys 

390 395 400 

gag gta tte gge gta etg gaa eeg tte aae att egc atg att tgt tat 1843 
Glu Val Phe Gly Val Leu Glu Pro Phe Asn He Arg Met He Cys Tyr 
405 410 415 420 

ggc gea tec age cat aae etg tge tte etg gtg cee gge gaa gat gee 1891 
Gly Ala Ser Ser His Asn Leu Cys Phe Leu Val Pro Gly Glu Asp Ala 

425 430 435 

gag eag gtg gtg caa aaa ctg cat agt aat ttg ttt gag taaataetgt 1940 
Glu Gin Val Val Gin Lys Leu His Ser Asn Leu Phe Glu 

440 445 
atggeetgga agctatattt egggecgtat tgattttett gteactatgc tcatcaataa 2000 
acgagcctgt aetctgttaa ccagegtett tatcggagaa taattgcett taattttttt 2060 
atctgcatct ctaattaatt atcgaaagag ataaatagtt aagagaaggc aaaatgaata 2120 
ttateagtte tgetcgcaaa ggaattc 2147 

[0 12 7] 
<210> 4 
<211> 449 
<212> PRT 

<213> Escherichia eoli 



<400> 4 

Met Ser Glu He Val Val Ser Lys Phe Gly Gly Thr Ser Val Ala Asp 

15 10 15 



ffiiE# 2000-3015854 




1 1—368097 



Phe Asp Ala Met Asn Arg Ser Ala Asp lie Val Leu Ser Asp Ala Asn 

20 25 30 

Val Arg Leu Val Val Leu Ser Ala Ser Ala Gly He Thr Asn Leu Leu 

35 40 45 

Val Ala Leu Ala Glu Gly Leu Glu Pro Gly Glu Arg Phe Glu Lys Leu 

50 55 60 

Asp Ala He Arg Asn He Gin Phe Ala He Leu Glu Arg Leu Arg Tyr 
65 70 75 80 

Pro Asn Val He Arg Glu Glu He Glu Arg Leu Leu Glu Asn He Thr 

85 90 95 

Val Leu Ala Glu Ala Ala Ala Leu Ala Thr Ser Pro Ala Leu Thr Asp 

100 105 110 

Glu Leu Val Ser His Gly Glu Leu Met Ser Thr Leu Leu Phe Val Glu 

115 120 125 

He Leu Arg Glu Arg Asp Val Gin Ala Gin Trp Phe Asp Val Arg Lys 

130 135 140 

Val Met Arg Thr Asn Asp Arg Phe Gly Arg Ala Glu Pro Asp He Ala 
145 150 155 160 

Ala Leu Ala Glu Leu Ala Ala Leu Gin Leu Leu Pro Arg Leu Asn Glu 

165 170 175 

Gly Leu Val He Thr Gin Gly Phe He Gly Ser Glu Asn Lys Gly Arg 

180 185 190 

Thr Thr Thr Leu Gly Arg Gly Gly Ser Asp Tyr Thr Ala Ala Leu Leu 

195 200 205 

Ala Glu Ala Leu His Ala Ser Arg Val Asp He Trp Thr Asp Val Pro 

210 215 220 

Gly He Tyr Thr Thr Asp Pro Arg Val Val Ser Ala Ala Lys Arg He 
225 230 235 240 

Asp Glu He Ala Phe Ala Glu Ala Ala Glu Met Ala Thr Phe Gly Ala 



2000-301 5854 




11—3680 



245 250 255 

Lys Val Leu His Pro Ala Thr Leu Leu Pro Ala Val Arg Ser Asp He 

260 265 270 

Pro Val Phe Val Gly Ser Ser Lys Asp Pro Arg Ala Gly Gly Thr Leu 

275 280 285 

Val Cys Asn Lys Thr Glu Asn Pro Pro Leu Phe Arg Ala Leu Ala Leu 

290 295 300 

Arg Arg Asn Gin Thr Leu Leu Thr Leu His Ser Leu Asn Met Leu His 
305 310 315 320 

Ser Arg Gly Phe Leu Ala Glu Val Phe Gly He Leu Ala Arg His Asn 

325 330 335 

He Ser Val Asp Leu He Thr Thr Ser Glu Val Ser Val Ala Leu Thr 

340 345 350 

Leu Asp Thr Thr Gly Ser Thr Ser Thr Gly Asp Thr Leu Leu Thr Gin 

355 360 365 

Ser Leu Leu Met Glu Leu Ser Ala Leu Cys Arg Val Glu Val Glu Glu 

370 375 380 

Gly Leu Ala Leu Val Ala Leu He Gly Asn Asp Leu Ser Lys Ala Cys 
385 390 395 400 

Gly Val Gly Lys Glu Val Phe Gly Val Leu Glu Pro Phe Asn He Arg 

405 410 415 

Met He Cys Tyr Gly Ala Ser Ser His Asn Leu Cys Phe Leu Val Pro 

420 425 430 

Gly Glu Asp Ala Glu Gin Val Val Gin Lys Leu His Ser Asn Leu Phe 
435 440 445 

Glu 

[0 12 8] 
<210> 5 
<211> 1981 



ffiIE# 2000-3015854 




1 1—368097 



<212> DNA 

<213> Methylophi lus aethylotrophus 

<220> 
<221> CDS 

<222> (510).. (1736) 
<400> 5 

gtttaacgcg gccagtgaat ttgactcggt cccctgcctg gcaaaatcgc acaggtgatg 60 
gacaacgtga aatcgcttga aaaagaattg gcacgcctca agtccaagct ggcctcctca 120 
cagggggatg acctcgcgac gcaagcgcag gacgtcaacg gcgccaaagt actggcagcc 180 
accctcgacg gggcggatgc caatgccttg cgtgaaacca tggataagct caaagataaa 240 
ctcaaatctg cagtcattgt gctggcgagc gtggctgacg gtaaagtcag cctggctgcg^ 300 
ggtgtcacta ctgacttgac tggcaaggtc aaagcaggcg aagttggtca atcatgtggc 360 
tggtcaggtc ggtggcaaag gtggtggtaa accggatatg gcgatggcag gtggtactga 420 
gcccgctaat ttgccgcagg ctttggcaag tgtgaaggct tgggtagaaa caaaactaaa 480 
ttaatttaat tgattaacag agcgaaata atg gca tta ate gta caa aaa tat 533 

Met Ala Leu He Val Gin Lys Tyr 
1 5 

ggt ggt acc teg gtg get aat cce gag cgt ate cgt aat gtg geg cgt 581 
Gly Gly Thr Ser Val Ala Asn Pro Glu Arg He Arg Asn Val Ala Arg 

10 15 20 

cgc gtg gcg cgt tae aag gca ttg gge cac cag gtg gtg gtt gtg gta 629 
Arg Val Ala Arg Tyr Lys Ala Leu Gly His Gin Val Val Val Val Val 
25 30 35 40 

tee gca atg tet ggt gaa acc aae egg ttg ate tea etg gee aag gaa 677 
Ser Ala Met Ser Gly Glu Thr Asn Arg Leu He Ser Leu Ala Lys Glu 

45 50 55 

ate atg caa gac cct gat cea cgt gag etg gat gtg atg gta tea ace 725 



ailE#2 000-3015854 




#^ 1 1—3680 



He Met Gin Asp Pro Asp Pro Arg Glu Leu Asp Val Met Val Ser Thr 

60 65 70 

ggt gag cag gtc acc ate ggc atg acg gcc ctg gca ctg atg gag ctt 773 
Gly Glu Gin Val Thr He Gly Met Thr Ala Leu Ala Leu Met Glu Leu 

75 80 85 

ggc att aag gca aaa age tat acc ggt acc cag gtt aag ate ttg act 821 
Gly He Lys Ala Lys Ser Tyr Thr Gly Thr Gin Val Lys He Leu Thr 

90 95 100 

gac gat get ttt acc aag gca cgt att ctg gat ate gae gaa cat aac 869 
Asp Asp Ala Phe Thr Lys Ala Arg He Leu Asp He Asp Glu His Asn 
105 110 115 120 

ctg aaa aaa gac ctg gat gat ggc tat gtc tgc gtg gtg get ggg ttc 917 
Leu Lys Lys Asp Lett Asp Asp Gly Tyr Val Cys Val Val Ala Gly Phe 

125 130 135 

cag ggc gtg gat gcc aat ggc aat att acg acc ttg ggc cgt ggc ggc 965 
Gin Gly Val Asp Ala Asn Gly Asn He Thr Thr Leu Gly Arg Gly Gly 

140 145 150 

tea gat act act ggt gta gca ctg get gcg gcg tta aag gcg gat gaa 1013 
Ser Asp Thr Thr Gly Val Ala Leu Ala Ala Ala Leu Lys Ala Asp Glu 

155 160 165 

tgt cag att tat acc gat gtc gat ggc gtt tac acc acc gat ccg cgt 1061 
Cys Gin He Tyr Thr Asp Val Asp Gly Val Tyr Thr Thr Asp Pro Arg 

170 175 180 

gtg gtg cet gag gca cgc egc ttg gat aaa att acc ttt gaa gaa atg 1109 
Val Val Pro Glu Ala Arg Arg Leu Asp Lys He Thr Phe Glu Glu Met 
185 190 195 200 

ttg gaa ctg get tea cag ggc tec aaa gta ttg caa att cgc teg gtt 1157 
Leu Glu Leu Ala Ser Gin Gly Ser Lys Val Leu Gin He Arg Ser Val 
205 210 215 



ffilE# 2000-3015854 




#5p 1 1—368097 



gag ttt gcc ggt aaa tac aaa gtc aaa tta cgt gtg ctg tec age ttc 1205 
Glu Phe Ala Gly Lys Tyr Lys Val Lys Leu Arg Val Leu Ser Ser Phe 

220 225 230 

gaa gag gag ggc gac ggt aca ctg ate aca ttc gaa gaa aat gag gaa 1253 
Glu Glu Glu Gly Asp Gly Thr Leu He Thr Phe Glu Glu Asn Glu Glu 

235 240 245 

aac atg gaa gaa cca att ate tee ggc ate gcc ttt aac cge gat gag 1301 
Asn Met Glu Glu Pro lie He Ser Gly He Ala Phe Asn Arg Asp Glu 

250 255 260 

gcg aaa att ace gtg acg ggc gtg cec gae aaa eca gga att gee tat 1349 
Ala Lys He Thr Val Thr Gly Val Pro Asp Lys Pro Gly He Ala Tyr 
265 270 275 280 

cag att ttg ggc ccg gtg gca gac gcc aat att gat gtg gat atg att 1397 
Gin lie Leu Gly Pro Val Ala Asp Ala Asn He Asp Val Asp Met He 

285 290 295 

ate cag aac gtc ggt gcg gat ggt acg act gac ttc ace ttt ace gta 1445 
He Gin Asn Val Gly Ala Asp Gly Thr Thr Asp Phe Thr Phe Thr Val 

300 305 310 

cat aaa aat gag atg aac aaa gee ctg age att ett aga gat aaa gtg 1493 
His Lys Asn Glu Met Asn Lys Ala Leu Ser He Leu Arg Asp Lys Val 

315 320 325 

cag ggc cat ate cag gca cgt gaa ate age ggc gae gac aag att gee 1541 
Gin Gly His He Gin Ala Arg Glu He Ser Gly Asp Asp Lys He Ala 

330 335 340 

aaa gtc tct gtg gtt ggg gtg ggt atg cgc tea cat gta ggg ate gee 1589 
Lys Val Ser Val Val Gly Val Gly Met Arg Ser His Val Gly He Ala 
345 350 355 360 

age cag atg ttc cgt acg ctg gee gaa gaa ggg ate aat att caa atg 1637 
Ser Gin Met Phe Arg Thr Leu Ala Glu Glu Gly He Asn He Gin Met 



miE# 2000-3015854 




1 1-3680 



365 370 375 

ate tea ace age gaa att aaa att gea gtc gtg ate gaa gag aag tac 1685 
He Ser Thr Ser Glu lie Lys He Ala Val Val He Glu Glu Lys Tyr 

380 385 390 

atg gaa ctg get gta ege gtg ttg eat aaa gca ttc gge etc gaa aae 1733 
Met Glu Leu Ala Val Arg Val Leu His Lys Ala Phe Gly Leu Glu Asn 

395 400 405 

gea taategeeaa eggaegaata aagaaataaa aeattettct tttttgegtt 1786 
Ala 

gatttttgaa gggtttteae gtagtatggc agcecttega tgeagtagea atgetgeaaa 1846 
gagaacagca tgccgctgtg ttggtactat taaaacttca ttgttttaat aaggtgaggg 1906 
ggatecteta gagtegaect gcaggcatge aagcttggce gtaateeatg gtcatagetg 1966 
tttcctggtg tgaaa 1981 

[0 12 9] 
<210> 6 
<211> 409 
<212> PRT 

<213> Methylophi lus aethylotrophus 

<400> 6 

Met Ala Leu He Val Gin Lys Tyr Gly Gly Thr Ser Val Ala Asn Pro 

15 10 15 

Glu Arg He Arg Asn Val Ala Arg Arg Val Ala Arg Tyr Lys Ala Leu 

20 25 30 

Gly His Gin Val Val Val Val Val Ser Ala Met Ser Gly Glu Thr Asn 

35 40 45 

Arg Leu He Ser Leu Ala Lys Glu He Met Gin Asp Pro Asp Pro Arg 

50 55 60 

Glu Leu Asp Val Met Val Ser Thr Gly Glu Gin Val Thr He Gly Met 



miE#2 000-3015854 




#^ 1 1—368097 



65 70 75 80 

Thr Ala Leu Ala Leu Met Glu Leu Gly He Lys Ala Lys Ser Tyr Thr 

85 90 95 

Gly Thr Gin Val Lys lie Leu Thr Asp Asp Ala Phe Thr Lys Ala Arg 

100 105 110 

He Leu Asp He Asp Glu His Asn Leu Lys Lys Asp Leu Asp Asp Gly 

115 120 125 

Tyr Val Cys Val Val Ala Gly Phe Gin Gly Val Asp Ala Asn Gly Asn 

130 135 140 

He Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Gly Val Ala Leu 
145 150 155 160 

Ala Ala Ala Leu Lys Ala Asp Glu Cys Gin He Tyr Thr Asp Val Asp 

165 170 175 

Gly Val Tyr Thr Thr Asp Pro Arg Val Val Pro Glu Ala Arg Arg Leu 

180 185 190 

Asp Lys He Thr Phe Glu Glu Met Leu Glu Leu Ala Ser Gin Gly Ser 

195 200 205 

Lys Val Leu Gin He Arg Ser Val Glu Phe Ala Gly Lys Tyr Lys Val 

210 215 220 

Lys Leu Arg Val Leu Ser Ser Phe Glu Glu Glu Gly Asp Gly Thr Leu 
225 230 235 240 

He Thr Phe Glu Glu Asn Glu Glu Asn Met Glu Glu Pro He He Ser 

245 250 255 

Gly He Ala Phe Asn Arg Asp Glu Ala Lys He Thr Val Thr Gly Val 

260 265 270 

Pro Asp Lys Pro Gly He Ala Tyr Gin He Leu Gly Pro Val Ala Asp 

275 280 285 

Ala Asn He Asp Val Asp Met He He Gin Asn Val Gly Ala Asp Gly 
290 295 300 



ail24t 2000-3015854 




#^ 1 1-3680 



Thr Thr Asp Phe Thr Phe Thr Val His Lys Asn Glu Met Asn Lys Ala 
305 310 315 320 

Leu Ser He Leu Arg Asp Lys Val Gin Gly His lie Gin Ala Arg Glu 

325 330 335 

He Ser Gly Asp Asp Lys He Ala Lys Val Ser Val Val Gly Val Gly 

340 345 350 

Met Arg Ser His Val Gly He Ala Ser Gin Met Phe Arg Thr Leu Ala 

355 360 365 

Glu Glu Gly He Asn He Gin Met He Ser Thr Ser Glu He Lys He 

370 375 380 

Ala Val Val He Glu Glu Lys Tyr Met Glu Leu Ala Val Arg Val Leu 
385 390 395 400 

His Lys Ala Phe Gly Leu Glu Asn Ala 
405 

[0 13 0] 



<210> 7 
<211> 1452 
<212> DNA 

<213> Methylophilus Bethylotrophus 

<220> 

<221> CDS 

<222> (98).. (1207) 




<400> 7 

gcatgcccgc aggtcgactc tagaggatcc ccctgttcaa aaatcttcca aataatcact 60 
gtaatgccgg gttgtccggc tgaaatatcg agtcact atg tta aaa gta ggg ttt 115 

Met Leu Lys Val Gly Phe 



ffiIE# 2000-301 5854 



11 — 368097 



1 5 

gta ggc tgg cgt ggc atg gtt gga tec gtg eta atg eag cgc atg atg 163 
Val Gly Trp Arg Gly Met Val Gly Ser Val Leu Met Gin Arg Met Met 

10 15 20 

eag gaa aac gat ttt gcg gat att gaa ccg eaa ttc ttt acg ace tea 211 
Gin Glu Asn Asp Phe Ala Asp He Glu Pro Gin Phe Phe Thr Thr Ser 

25 30 35 

eaa acg gga ggg get gcg ect aaa gtt gga aaa gat act cet gcg ctg 259 
Gin Thr Gly Gly Ala Ala Pro Lys Val Gly Lys Asp Thr Pro Ala Leu 

40 45 50 

aaa gat gee aag gat att gat get ttg cgc eag atg gat gtg att gtg 307 
Lys Asp Ala Lys Asp He Asp Ala Leu Arg Gin Met Asp Val He Val 
55 60 65 70 

ace tge eag ggt ggc gat tac acg agt gac gtc ttc cea eaa ttg cgc 355 
Thr Cys Gin Gly Gly Asp Tyr Thr Ser Asp Val Phe Pro Gin Leu Arg 

75 80 85 

gca ace ggc tgg age ggc cac tgg att gac gcg gee tet ace tta cgc 403 
Ala Thr Gly Trp Ser Gly His Trp He Asp Ala Ala Ser Thr Leu Arg 

90 95 100 

atg gaa aaa gac tec gtg ate att tta gac ccg gtg aac atg cat gtg 451 
Met Glu Lys Asp Ser Val He He Leu Asp Pro Val Asn Met His Val 

105 110 115 

att aaa gat gca ttg tec aat ggc ggc aaa aac tgg ate ggc ggc aac 499 
He Lys Asp Ala Leu Ser Asn Gly Gly Lys Asn Trp He Gly Gly Asn 

120 125 130 

tgt ace gtc tea ett atg ttg atg gcg ctg aat ggc ctg ttt aag get 547 
Cys Thr Val Ser Leu Met Leu Met Ala Leu Asn Gly Leu Phe Lys Ala 
135 140 145 150 

gac ctg gte gag tgg gee act tec atg ace tac eag gcg get tea ggc 595 

6 2 ffi|I# 2000-3015854 




#^1 1 —3 6 8 0 



Asp Leu Val Glu Trp Ala Thr Ser Met Thr Tyr Gin Ala Ala Ser Gly 

155 160 165 

gca ggc gcg cag aat atg cgt gaa ctg att age cag atg ggc gta gtg 643 
Ala Gly Ala Gin Asn Met Arg Glu Leu He Ser Gin Met Gly Val Val 

170 175 180 

aat gcc tec gtg get gat ttg ctg gcg gat cca get tct gcc att ttg 691 
Asn Ala Ser Val Ala Asp Leu Leu Ala Asp Pro Ala Ser Ala He Leu 

185 190 195 

cag ate gat aaa aca gtg gcg gat acc ate cgt age gaa gag ttg cet 739 
Gin He Asp Lys Thr Val Ala Asp Thr He Arg Ser Glu Glu Leu Pro 

200 205 210 

aaa tct aac ttt ggt gtg cca ttg gcg ggc agt ctg ate cca tgg ate 787 
Lys Ser Asn Phe Gly Val Pro Leu Ala Gly Ser Leu He l>ro Trp He 
215 220 225 230 

gae aag gae tta ggg aat ggt caa agt aaa gaa gaa tgg aag ggc ggc 835 
Asp Lys Asp Leu Gly Asn Gly Gin Ser Lys Glu Glu Trp Lys Gly Gly 

235 240 245 

gta nag ace aat aag att tta ggt cgt gaa gcg aae ccg att gtg att 883 
Val Xaa Thr Asn Lys He Leu Gly Arg Glu Ala Asn Pro He Val He 

250 255 260 

gae ggt ttg tgt gta cgt ate ggc gcc atg cgt tge cat tea caa gcg 931 
Asp Gly Leu Cys Val Arg He Gly Ala Met Arg Cys His Ser Gin Ala 

265 270 275 

ttg act ate aag ctg cgc aag gat gtg ccg ctg gat gaa ate aat cag 979 
Leu Thr He Lys Leu Arg Lys Asp Val Pro Leu Asp Glu He Asn Gin 

280 285 290 

atg ctg get gaa gcg aac gae tgg get aaa gtc att ecc aat gag cgt 1027 
Met Leu Ala Glu Ala Asn Asp Trp Ala Lys Val He Pro Asn Glu Arg 
295 300 305 310 



2000-3015854 




# ¥ 1 1-368097 



gag gtc agt atg egg gaa etc aec ccg gea gcg att aec ggc agt ctg 1075 
Glu Val Ser Met Arg Glu Leu Thr Pro Ala Ala He Thr Gly Ser Leu 

315 320 325 

geg aeg eea gta ggg egt ttg cgc aaa ctg gcg atg ggt ggt gaa tac 1123 
Ala Thr Pro Val Gly Arg Leu Arg Lys Leu Ala Met Gly Gly Glu Tyr 

330 335 340 

ttg teg gea ttt aec gta ggt gac eag ttg tta tgg ggc get gee gaa 1171 
Leu Ser Ala Phe Thr Val Gly Asp Gin Leu Leu Trp Gly Ala Ala Glu 

345 350 355 

ect ttg cgc aga atg ttg agg att ctg gtc gaa tet taagtaattg 1217 
Pro Leu Arg Arg Met Leu Arg He Leu Val Glu Ser 
360 365 370 

tttaagtagc agcccgtaaa gctatgattt atcaataaaa tcatggtctt ttegggettt 1277 
tgcttttggt gcaatectgt ttaatggtta ttgtagcctc aaatcctgta tttattgetc 1337 
tcaagccgce tgggtgcgct tgcgtggctg ggtgaatgat gctattttga eaaaegccat 1397 
gaattactaa gggttaatcg gtgagtaaat tteaattaaa aaaaatagcc tttge 1452 

[0131] 
<210> 8 
<211> 370 
<212> PRT 

<213> Methylophi lus aethylotrophus 

<400> 8 

Met Leu Lys Val Gly Phe Val Gly Trp Arg Gly Met Val Gly Ser Val 

15 10 15 

Leu Met Gin Arg Met Met Gin Glu Asn Asp Phe Ala Asp He Glu Pro 

20 25 30 

Gin Phe Phe Thr Thr Ser Gin Thr Gly Gly Ala Ala Pro Lys Val Gly 
35 40 45 
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Lys Asp Thr Pro Ala Leu Lys Asp Ala Lys Asp He Asp Ala Leu Arg 

50 55 60 

Gin Met Asp Val He Val Thr Cys Gin Gly Gly Asp Tyr Thr Ser Asp 
65 70 75 80 

Val Phe Pro Gin Leu Arg Ala Thr Gly Trp Ser Gly His Trp He Asp 

85 90 95 

Ala Ala Ser Thr Leu Arg Met Glu Lys Asp Ser Val lie lie Leu Asp 

100 105 110 

Pro Val Asn Met His Val lie Lys Asp Ala Leu Ser Asn Gly Gly Lys 

115 120 125 

Asn Trp lie Gly Gly Asn Cys Thr Val Ser Leu Met Leu Met Ala Leu 

130 135 140 

Asn Gly Leu Phe Lys Ala Asp Lett Val Glu Trp Ala Thr Ser Met Thr 
145 150 155 160 

Tyr Gin Ala Ala Ser Gly Ala Gly Ala Gin Asn Met Arg Glu Leu lie 

165 170 175 

Ser Gin Met Gly Val Val Asn Ala Ser Val Ala Asp Leu Leu Ala Asp 

180 185 190 

Pro Ala Ser Ala lie Leu Gin He Asp Lys Thr Val Ala Asp Thr lie 

195 200 205 

Arg Ser Glu Glu Leu Pro Lys Ser Asn Phe Gly Val Pro Leu Ala Gly 

210 215 220 

Ser Leu He Pro Trp He Asp Lys Asp Leu Gly Asn Gly Gin Ser Lys 
225 230 235 240 

Glu Glu Trp Lys Gly Gly Val Xaa Thr Asn Lys He Leu Gly Arg Glu 

245 250 255 

Ala Asn Pro lie Val He Asp Gly Leu Cys Val Arg He Gly Ala Met 

260 265 270 

Arg Cys His Ser Gin Ala Leu Thr He Lys Leu Arg Lys Asp Val Pro 



6 5 
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275 280 285 

Leu Asp Glu He Asn Gin Met Leu Ala Giu Ala Asn Asp Trp Ala Lys 

290 295 300 

Val He Pro Asn Glu Arg Glu Val Ser Met Arg Glu Leu Thr Pro Ala 
305 310 315 320 

Ala He Thr Gly Ser Leu Ala Thr Pro Val Gly Arg Leu Arg Lys Leu 

325 330 335 

Ala Met Gly Gly Glu Tyr Leu Ser Ala Phe Thr Val Gly Asp Gin Leu 

340 345 350 

Leu Trp Gly Ala Ala Glu Pro Leu Arg Arg Met Leu Arg He Leu Val 
355 360 365 

Glu Ser 
370 
[0 13 2] 
<210> 9 
<211> 3098 
<212> DNA 

<213> Methylophilus methyl otrophus 



0 <220> 

<221> CDS 

<222> (1268) .. (2155) 



<400> 9 

cgtgccaact tgcatgcctg ccggtcgctc 
acattattcg cctttgcatg gtaaaggcct 
agccccaaat ccaggatagc ctgcggtgtg 
atattgacac ctttgtctgt cgcctgtgca 
gtggagctat gctccagctc agtggttgga 



tagaggatca attgctggca acatttgagt 60 
atggtcttga tgtaactttc aagacctgcc 120 
ttggccacct tgaacaattt gcgggtggca 180 
gacaagatga cggcaatcag taattcgaac 240 
ttggggatgg cttgggccag ccgctcaaat 300 



2000-3015854 




1 1-3680 



atcgccagtc ttttttgtgc attcataaaa cggtttcaat cataggtcac agggtcaacc 360 
tgtcttttgc gctttgacgc gcgccatggc tgcggcaatg gcatttttct tgagcacctc 420 
agttgagggt gtctcggtcg tagcaagcgt ctggttgcgt ttgctgtagg tttgggcggt 480 
ctcccgtttt tcaagggcga ggcgagaaag gcgttgctgg tggcgttgtc tcgctaccgc 540 
ggcttcagct tcattcatgg cggtagcccg accgggaatc gtttgcatct gtatgcagtc 600 
caccgggcag ggcggtaaac atagctcaca gccagtgcat tcctgggaaa tcaccgtatg 660 
catcagtttg gatgcgccca aaatggcatc aacgggacag gcctgtatac acagggtgca 720 
gccgatgcat gtttcctcat caatcaaggc caccgctttg ggtttggtga tgccgtgggc 780 
cggatttaat gcctggaaag gacgttgcag taatttggca agcgcatgaa tgcccgcttc 840 
tcctccaggc ggacattggt tgatattggc ctctccgcgg gcgatcgctt cagcataagg 900 
tttgcatccc tcgtaaccgc attggcggca ttgagtttgc ggtaataccg cgtcgatctt 960 
tgcaatgagg tcgacaaagc gttctggcag ctcaggcgca gtcccttcga cttcaatcat 1020 
gtgatggcag gtgagtctgc attcggtcct ggctaaatag ccgtttaaga tgggttgcta 1080 
agagttttat tataaccgaa accttgcttt tcctttggcc gggagctagg cggaaaaagc 1140 
ttgccgcagt tgggtgccag tgattttgcc gccgtcttgc gcttgtatcc gtccagatac 1200 
agcaagtagg cgcgttcttt ggcgttagac cggataatca gttaaaatat tcgctttatt 1260 
cttaaag atg gcg eta ggt atg tta acg ggc agt ttg gtc gca ate gtg 1309 
Met Ala Leu Gly Met Leu Thr Gly Ser Leu Val Ala He Val 
1 5 10 

aec eec atg ttt gaa gat gga cgt ttg gat ctg gae gee ete aaa aag 1357 
Thr Pro Met Phe Glu Asp Gly Arg Leu Asp Leu Asp Ala Leu Lys Lys 
15 20 25 30 

ctg gtc gae ttt eat gta gag gca ggg aca gat ggt att gtc ate gtt 1405 
Leu Val Asp Phe His Val Glu Ala Gly Thr Asp Gly He Val He Val 

35 40 45 

ggc acg act ggc gag teg eec acg gtg gat gta gat gag cat tgt ctg 1453 
Gly Thr Thr Gly Glu Ser Pro Thr Val Asp Val Asp Glu His Cys Leu 

50 55 60 

ctg ate aaa ace acg ate gag cat gtc gee aag cgc gtg cea gtc att 1501 
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Leu He Lys Thr Thr He Glu His Val Ala Lys Arg Val Pro Val He 

65 70 75 

gcc ggt act ggc gca aat tec act get gaa gee att gaa ctg act gee 1549 
Ala Gly Thr Gly Ala Asn Ser Thr Ala Glu Ala He Glu Leu Thr Ala 

80 85 90 

aag gcc aag gcg ctt ggc gca gac gee tgc ctg ctg gtg gca ccg tat 1597 
Lys Ala Lys Ala Leu Gly Ala Asp Ala Cys Leu Leu Val Ala Pro Tyr 
95 100 105 110 

tac aac aag ccc tcg caa gag ggt ttg tac cag cac ttt aaa gcc gtg 1645 
Tyr Asn Lys Pro Ser Gin Glu Gly Leu Tyr Gin His Phe Lys Ala Val 

115 120 125 

get gag gcg gte gat att ccg caa att etc tat aat gtg eca ggc cgc 1693 
Ala Glu Ala Val Asp lie Pro Gin He Leu Tyr Asn Val Pro Gly Afg 

130 135 140 

ace ggt tgc gac ttg tct aac gac ace gta ttg cgc ctg gcg cag att 1741 
Thr Gly Cys Asp Leu Ser Asn Asp Thr Val Leu Arg Leu Ala Gin He 

145 150 155 

cgc aac att gte ggg att aag gat gcg act gga ggg att gag cgc ggt 1789 
Arg Asn He Val Gly He Lys Asp Ala Thr Gly Gly He Glu Arg Gly 

160 165 170 

acc gat ttg ttg ttg egt gca cca get gat tte gee att tac age ggg 1837 
Thr Asp Leu Leu Leu Arg Ala Pro Ala Asp Phe Ala He Tyr Ser Gly 
175 180 185 190 

gat gat gee act gcg ctg gee ctg atg tta tta ggg ggg aaa ggc gtg 1885 
Asp Asp Ala Thr Ala Leu Ala Leu Met Leu Leu Gly Gly Lys Gly Val 

195 200 205 

att tcg gte aeg gcc aat gte gcg ccc aaa tta atg cat gaa atg tgc 1933 
He Ser Val Thr Ala Asn Val Ala Pro Lys Leu Met His Glu Met Cys 
210 215 220 
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gag cat get ttg aat ggc aac ctg gcc gca gcc aaa gcg gcc aat gcc 1981 
Glu His Ala Leu Asn Gly Asn Leu Ala Ala Ala Lys Ala Ala Asn Ala 

225 230 235 

aaa ctg ttt gca ttg cac cag aag ttg ttt gta gaa gcg aac ccg att 2029 
Lys Leu Phe Ala Leu His Gin Lys Leu Phe Val Glu Ala Asn Pro He 

240 245 250 

cca gtg aaa tgg gta tta caa caa atg gga atg att gcc act ggc ate 2077 
Pro Val Lys Trp Val Leu Gin Gin Met Gly Met He Ala Thr Gly He 
255 260 265 270 

cgt ttg ccg ctg gtc aat tta tec age caa tat cat gaa gta ttg cge 2125 
Arg Leu Pro Leu Val Asn Leu Ser Ser Gin Tyr His Glu Val Leu Arg 

275 280 285 

aac gcc atg aag cag gca gaa att gcc get tgatcggcta aaaetaattt 2175 
Asn Ala Met Lys Gin Ala Glu He Ala Ala 

290 295 
agggtgaaac aagtgaaata catgagtcat gtttggttac aacgtttggt gctggccagt 2235 
ctggtcacag cgctttcagc gtgcgattcc atcccgttta ttgataatag ttctgactae 2295 
aagggcgcag gtcgctccag gccacttgaa gtgccgccag acctgaccgc ggtgcgtacc 2355 
agcagtactt acaatgtgcc tggtagcacc agttactctg cctatagcca gaaccaggaa 2415 
gtgcaagagc agaatggtcc acagcctgtg ctcgcagata tgaaaaacgt gcgcatggtg 2475 
aaagcaggcc agcagcgttg gctggtggtc aatgcgcetc cggaaaaaat ctggccgatt 2535 
gtgcgtgatt tctggctgga tcaaggcttt gctgtcaggg tagagaatec tgagcttggc 2595 
gtgattgaaa ccgagtggtt gcaatctgat gccateaagc ctaaggaaga taaccgtggc 2655 
tatggtgaaa agtttgatgc ctggctggat aaactttctg gttttgccga caggcgtaaa 2715 
ttccgtacgc gtctggaacg tggggagaaa gacggcacca ecgaaatcta tatgacgcac 2775 
cgtactgtcg ecggtgcacc ggatgatggc aaaaattatg tgcagaccca attgggtgtc 2835 
attgataccg gttatcgccc caacgcggct gaaaacaaga acaatgccgg taaagagttt 2895 
gatgctgact tggatgcaga attactccgt cgaatgatgg tgaaattagg tctggatgag 2955 
cagaaagcag accaggtgat ggcacaatet gctteagaca agcgtgcaga tgtggtcaag 3015 
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gagtctgacc agagcgtcac cttgaagttg aatgagccgt ttgaccgtgc ctggcgccgt 3075 
gtggcctggc ctggatcccc ggg 3093 

[0 13 3] 
<210> 10 
<211> 296 
<212> PRT 

<213> Methylophi lus aethylotrophus 



<400> 10 

Met Ala Leu Gly Met Leu Thr Gly Set Leu Val Ala He Val Thr Pro 

15 10 15 

Met Phe Glu Asp Gly Arg Leu Asp Leu Asp Ala Leu Lys Lys Leu Val 

20 25 30 

Asp Phe His Val Glu Ala Gly Thr Asp Gly He Val He Val Gly Thr 

35 40 45 

Thr Gly Glu Ser Pro Thr Val Asp Val Asp Glu His Cys Leu Leu He 

50 55 60 

Lys Thr Thr He Glu His Val Ala Lys Arg Val Pro Val He Ala Gly 
65 70 75 80 

Thr Gly Ala Asn Ser Thr Ala Glu Ala He Glu Leu Thr Ala Lys Ala 

85 90 95 

Lys Ala Leu Gly Ala Asp Ala Cys Leu Leu Val Ala Pro Tyr Tyr Asn 

100 105 110 

Lys Pro Ser Gin Glu Gly Leu Tyr Gin His Phe Lys Ala Val Ala Glu 

115 120 125 

Ala Val Asp He Pro Gin He Leu Tyr Asn Val Pro Gly Arg Thr Gly 

130 135 140 

Cys Asp Leu Ser Asn Asp Thr Val Leu Arg Leu Ala Gin He Arg Asn 
145 150 155 160 
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He Val Gly He Lys Asp Ala Thr Gly Gly He Glu Arg Gly Thr Asp 

165 170 175 

Leu Leu Leu Arg Ala Pro Ala Asp Phe Ala He Tyr Ser Gly Asp Asp 

180 185 190 

Ala Thr Ala Leu Ala Leu Met Leu Leu Gly Gly Lys Gly Val He Ser 

195 200 205 

Val Thr Ala Asn Val Ala Pro Lys Leu Met His Glu Met Cys Glu His 

210 215 220 

Ala Leu Asn Gly Asn Leu Ala Ala Ala Lys Ala Ala Asn Ala Lys Leu 
225 230 235 240 

Phe Ala Leu His Gin Lys Leu Phe Val Glu Ala Asn Pro He Pro Val 

245 250 255 

Lys Trp Val Leu Gin Gin Met Gly Met He Ala Thr Gly He Arg Leu 

260 265 270 

Pro Leu Val Asn Leu Ser Ser Gin Tyr His Glu Val Leu Arg Asn Ala 

275 280 285 

Met Lys Gin Ala Glu He Ala Ala 
290 295 
[0134] 
<210> 11 
<211> 3390 
<212> DNA 

<213> Methylophilus aethylotrophus 



<220> 
<221> CDS 

<222> (2080) (2883) 



<400> 11 



7 1 
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ccgcaggtcg ctctagagga tcagagttgg acggacaagc tgaagttttg ggagtctgaa 60 
gaagctgcgg gcgaagtgat aaagcagctg aatcaactgt agccactgca agcgacgaat 120 
gaaagcaaag gcgctgcact cgctaaggat gaggcagccg aatctcagaa aaccacgtca 180 
gagcctgtca aggccgagca agaggtattg ccctcggcca ctgcaacaaa taattcagct 240 
gctgcagcga cattggctga agaagaagtg gttccctaca ttccggaggg ggagtatcag 300 
gctgcaccca ctccagaaga gatggccaag ggtaatctgg atgtcagtga aaaccaggtt 360 
actgaggcta aggcacatcc agtgaatgaa aaggaaatgg ctgcccaaat tgcagatacg 420 
gttgagccac cacccgtttt tcagcaggaa ccgatggcag aacctattgt agcggctgaa 480 
cccgaacccg tattgccacc gcccgtaaaa gccgaaccag ctgtgaagaa tatcacagcg 540 
ccagttgttg ccgcagccac tgttgcagcg gcggcaacca agactgctga atctgagtca 600 
gttaaatcca aacctgttga tcctaagcct gtggaagcaa aaaccgctgt atcaaaaact 660 
gaagtacaaa cacccgcggc acaggcacct gctgcggcag cggccgttga agatgacgag 720 
gtcattccat atattcccga aggtgaatat gtggctcctg tcattcctag tgaggccgaa 780 
atggttaaag gcaatatggc ggaggcaaat gcacctgcga ctgatgctca agcgcgccag 840 
gtaactgaaa aaggggtggc acccacatcg gatgcggcag cagagccatc accgacattt 900 
gtcgctgagc aattgccaga accagagcca gaacctgaat tgccaccgcc gcctccgcca 960 
tccgtcagca agcctgttgt gagagaggta gcgccagtgg ctgcgctggc agcagaagaa 1020 
gagaaaccag tcgctgcgca gcctgagact gagcagccgg ctgccaaggt tgttgagcct 1080 
gcatcggtcg cctcccctgt ggcgacgcca gaagcgccag ctggtgatgc tgaaatcaac 1140 
caggctgtgg cggcatgggc acaagcttgg cgcagcaagg acattaaaaa ctacctcgct 1200 
gcatatgccc ctgacttcat gccagaaggg ttgccttcca gaaaggcatg ggagtcgcaa 1260 
cgcaaacagc gtttatctgc aggccagggt gcgattacac tcgtactaaa taatgtgcag 1320 
attcagcgtg acggtaccac tgtcgccgtg cagtttgagc aaaaatatgc tgctaaagtt 1380 
tataaagatg aattggtcaa aacactggaa atgcgttacg agccaacgca gaaacgttgg 1440 
ttgatcacac gtgaacgtgt tgccccttta accggtttgc cagtagcgag tgtgccaacg 1500 
acccgtctgc cagcagtcgc tgcagcgtca tccaatacgg atgtggtcga gtcagctgtg 1560 
ccaccgacac aatcgacatc atctgcgcct gtagcggaag tgagtgttga atcagcgatt 1620 
gacgcctggg cacaggcttg gcgcagtaaa aacatcaatg cttactttgc ggcgtattct 1680 
ccagaatttg tgccggaggg attgccaaac agaggtgtct gggaagcgca acgtaaaaag 1740 
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cgcttgtccc cacagcaggg caagatcagc ctggatgtca cgaatgtaag cgtgagccgc 1800 
gaaggagaaa cagccgtggc cacctttagg cagaaatatg cgtctaaggc ctatcgtgat 1860 
gaagtagtga agcgtctaca gttaaaactg gatgctgcaa gcaatcgctg gctgattgtg 1920 
cgtgaaagta ccggtagtga ggcagaagtg ccaatgggca agcagtcagt gagtgcgcca 1980 
gaagagagct cggaacatca ggatggtgct ctggagccga tcggatttta atggtctgct 2040 
gatgtcgtgg tttaagtatt aaaaataatt gagtgagtt atg ttg aaa gta gtg 2094 

Met Leu Lys Val Val 
1 5 

att get ggc gtg tct ggt cgt atg gga cat gcc tta ctg gat gga gtt 2142 
He Ala Gly Val Ser Gly Arg Met Gly His Ala Leu Leu Asp Gly Val 

10 15 20 

ttt tct gat aac ggc ttg cag ttg cac gcg gca etc gat cgt get gaa 2190 
Phe Ser Asp Asn Gly Leu Gin Leu His Ala Ala Leu Asp Arg Ala Glu 

25 30 35 

age gcc atg ata ggg egg gat gca ggc gag cag ttt ggc aag gtc agt 2238 
Ser Ala Met He Gly Arg Asp Ala Gly Glu Gin Phe Gly Lys Val Ser 

40 45 50 

ggc gtg aaa ate acg get gac ate cat gcc gca ttg gtc ggt gee gat 2286 
Gly Val Lys He Thr Ala Asp lie His Ala Ala Leu Val Gly Ala Asp 

55 60 65 

gtg ctg gtg gat tte acg egg ccg gaa gee agt atg caa tat tta caa 2334 
Val Leu Val Asp Phe Thr Arg Pro Glu Ala Ser Met Gin Tyr Leu Gin 
70 75 80 85 

gcc tgc cag caa gcc aac gtt aaa tta gtg att ggt act acc ggg ttt 2382 
Ala Cys Gin Gin Ala Asn Val Lys Leu Val He Gly Thr Thr Gly Phe 

90 95 100 

agt gag gea gaa aag gee agt att gag get gcg tec aaa aat ate ggt 2430 
Ser Glu Ala Glu Lys Ala Ser He Glu Ala Ala Ser Lys Asn He Gly 
105 110 115 



7 3 
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ate gta ttt get cea aae atg age gta ggg gte ace ete ttg att aac 2478 
He Val Phe Ala Pro Asn Met Ser Val Gly Val Thr Leu Leu He Asn 

120 125 130 

ctg gtt gag eaa gee gea egg gtg ete aat gaa ggc tat gat att gag 2526 
Leu Val Glu Gin Ala Ala Arg Val Leu Asn Glu Gly Tyr Asp He Glu 

135 140 145 

gtg gtt gaa atg cat eae ege eat aag gtg gat geg eet tea gge aeg 2574 
Val Val Glu Met His His Arg His Lys Val Asp Ala Pro Ser Gly Thr 
150 155 160 165 

get tta egg ttg ggt gag get geg gea aaa ggg att gat aaa geg ctt 2622 
Ala Leu Arg Leu Gly Glu Ala Ala Ala Lys Gly He Asp Lys Ala Leu 

170 175 180 

aaa gat tgt get gtg tat geg ege gaa ggc gtg act ggt gaa cgc gaa 2670 
Lys Asp Cys Ala Val Tyr Ala Arg Glu Gly Val Thr Gly Glu Arg Glu 

185 190 195 

geg gge aeg att ggt ttt gea ace tta egt ggt ggg gat gtg gte ggt 2718 
Ala Gly Thr He Gly Phe Ala Thr Leu Arg Gly Gly Asp Val Val Gly 

200 205 210 

gae eat acg gtg gtt ctg get ggt gtg ggt gag cga gta gag tta aeg 2766 
Asp His Thr Val Val Leu Ala Gly Val Gly Glu Arg Val Glu Leu Thr 

215 220 225 

cat aaa gea tea age cgt gee aea ttt gea eaa ggt geg tta egt geg 2814 
His Lys Ala Ser Ser Arg Ala Thr Phe Ala Gin Gly Ala Leu Arg Ala 
230 235 240 245 

get aaa ttt ctg get gat aaa ecc aag gga ttg ttt gat atg egt gat 2862 
Ala Lys phe Leu Ala Asp Lys Pro Lys Gly Leu Phe Asp Met Arg Asp 

250 255 260 

gtg ttg gga ttt gaa aag aae tgatctttag taggegatec cgtctggcta 2913 
Val Leu Gly Phe Glu Lys Asn 
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265 

aggtctggca ggaatcgtct gatgcttctg agttgccctt gagtgggctg tcaatgtacg 2973 
ctataatgct gtaattctga aacgggaaga gtcgaacaag cttttcccgt tttgcacatc 3033 
tattcactgc agcttgaatt tcacttccag ccatggtgaa ccctctaaaa gatgtgtttc 3093 
gtgtcaaact taaggagcta aaggtgtcaa aaacaattcc agcgattctc gtgttagcag 3153 
atggaactgt ttttaagggc attagcattg gcgcttccgg tcatacggta ggtgaggtgg 3213 
tgtttaatac ctccatcacc ggttatcagg agattcttac cgatccttcc tataccgaac 3273 
aaatcgtgac actgacctat ccgcacattg gtaactacgg gaccaatcgt gaagatggga 3333 
gtcaggtaaa gtctatgctg cgggtctgat ccccgggacc gagccgggtt cgtaaag 3390 

[0 13 5] 
<210> 12 
<211> 268 
<212> PRT 

<213> Methylophi lus aethylotrophus 
<400> 12 

Met Leu Lys Val Val He Ala Gly Val Ser Gly Arg Met Gly His Ala 

15 10 15 

Leu Leu Asp Gly Val Phe Ser Asp Asn Gly Leu Gin Leu His Ala Ala 

20 25 30 

Leu Asp Arg Ala Glu Ser Ala Met He Gly Arg Asp Ala Gly Glu Gin 

35 40 45 

Phe Gly Lys Val Ser Gly Val Lys He Thr Ala Asp He His Ala Ala 

50 55 60 

Leu Val Gly Ala Asp Val Leu Val Asp Phe Thr Arg Pro Glu Ala Ser 
65 70 75 80 

Met Gin Tyr Leu Gin Ala Cys Gin Gin Ala Asn Val Lys Leu Val He 

85 90 95 

Gly Thr Thr Gly Phe Ser Glu Ala Glu Lys Ala Ser He Glu Ala Ala 
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100 105 110 

Ser Lys Asn He Gly He Val Phe Ala Pro Asn Met Ser Val Gly Val 

115 120 125 

Thr Leu Leu He Asn Leu Val Glu Gin Ala Ala Arg Val Leu Asn Glu 

130 135 140 

Gly Tyr Asp He Glu Val Val Glu Met His His Arg His Lys Val Asp 
145 150 155 160 

Ala Pro Ser Gly Thr Ala Leu Arg Leu Gly Glu Ala Ala Ala Lys Gly 

165 170 175 

He Asp Lys Ala Leu Lys Asp Cys Ala Val Tyr Ala Arg Glu Gly Val 

180 185 190 

Thr Gly Glu Arg Glu Ala Gly Thr He Gly Phe Ala Thr Leu Arg Gly 

195 200 205 

Gly Asp Val Val Gly Asp His Thr Val Val Leu Ala Gly Val Gly Glu 

210 215 220 

Arg Val Glu Leu Thr His Lys Ala Ser Ser Arg Ala Thr Phe Ala Gin 
225 230 235 240 

Gly Ala Leu Arg Ala Ala Lys Phe Leu Ala Asp Lys Pro Lys Gly Leu 

245 250 255 

Phe Asp Met Arg Asp Val Leu Gly Phe Glu Lys Asn 
260 265 

[0 13 6] 

<210> 13 
<211> 2566 
<212> DNA 

<213> Methylophi lus Bethylotrophus 

<220> 
<221> CDS 



ffilE# 2000-3015854 
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<222> (751),. (1995) 



<400> 13 

tgctttaggg ggaacctaga ggatccccct acccgaggaa gaagtgagcc aacatgtact 60 
tccagtcgta ccatcaaaag tagaagtttt cggcgttatc ctgattcaca gtaaacgaaa 120 
aattgcccat attctgaccg gatttaccgg tggcttttaa ggtataagtg gtcgctgact 180 
ggttctcaat gctgtaatca aaaaatttgg catcactggg gacacaggca aatcccacat 240 
atgtgaagtt gtcctgataa aactgttcgg cctgcacacg gcaattggca agattggcag 300 
gcgcttccgc ggcattaccg cttttgatgt aatcctgata gcctggtatg gcgatgctgg 360 
ccaagatacc cataatggcc accacgacca tgacttctat caggctgaat ccgtactgat 420 
ttgaggactt cattatcaaa ccccttttta gatagcctta tcatgcaaac aggcagctgt 480 
catgtccagc atcagccgac caatggtcag gattacccga cgaacggtca aaccactaaa 540 
acgcccagtc actggtgcca tgagcaactg caggtttaat gataaaatgg cactcaattt 600 
acattggact gtgaacatgt tttccttcta tacgagatta ttggcggttg ccctgctatt 660 
ggcacaattg agtgcctgtg gtctcaaagg ggacctgtat attcctgagc gccaataccc 720 
tcaaacgcct caacaagata agtcttcatc gtg acc get ttt tea ate caa caa 774 

Val Thr Ala Phe Ser He Gin Gin 
1 5 

ggc eta eta cat gee gag aat gta gee ctg egt gac att gca caa acg 822 
Gly Leu Leu His Ala GIu Asn Val Ala Leu Arg Asp He Ala Gin Thr 

10 15 20 

eat caa acg ccc act tac gtc tat tea cgt gee gee ttg acg act get 870 
His Gin Thr Pro Thr Tyr Val Tyr Ser Arg Ala Ala Leu Thr Thr Ala 
25 30 35 40 

tte gag egt ttt cag gea ggc ctg act gga cat gac cat ttg ate tge 918 
Phe Glu Arg Phe Gin Ala Gly Leu Thr Gly His Asp His Leu He Cys 

45 50 55 

ttt get gtc aaa gee aac eca age ctg gee att etc aae ctg ttt gcg 966 
Phe Ala Val Lys Ala Asn Pro Ser Leu Ala He Leu Asn Leu Phe Ala 
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cga atg 
Arg Met 

gtc ttg 
Val Leu 

90 

ggc aaa 
Gly Lys 
105 

tgc ttc 
Cys Phe 

gcg gcc 
Ala Ala 

aat gtg 
Asn Val 

aac aat 
Asn Asn 
170 
aaa gcg 
Lys Ala 
185 

ate ggc 
He Gly 

aaa gta 



60 65 
gga gcg ggc ttt gat att gtg tec ggt ggt gag 
Gly Ala Gly Phe Asp lie Val Ser Gly Gly Glu 
75 80 85 

gcc gca ggt ggc gac cog aaa aaa gtg gtg ttt 
Ala Ala Gly Gly Asp Pro Lys Lys Val Val Phe 

95 100 
tec eat gcg gaa ate aaa gee gcg ett gaa gcg 
Ser His Ala Glu He Lys Ala Ala Leu Glu Ala 

110 115 
aac gtg gaa tea gtg aat gag eta gac cgc ate 
Asn Val Glu Ser Val Asn Glu Leu Asp Arg He 

125 130 
age ctg ggc aaa aaa gcg cct att tec ctg cgc 
Ser Leu Gly Lys Lys Ala Pro lie Ser Leu Arg 

140 145 
gat gee aaa aca cat cec tat att tee eac ceg 
Asp Ala Lys Thr His Pro Tyr lie Ser His Pro 
155 160 165 

aaa ttt ggt gtg gca ttt gaa gat gcc ttg ggc 
Lys Phe Gly Val Ala Phe Glu Asp Ala Leu Gly 

175 180 
gcg caa ctg cea aac ate gag gta eac ggc gta 
Ala Gin Leu Pro Asn lie Glu Val His Gly Val 

190 195 
teg caa ate act gag ctg tea cct ttc etc gat 
Ser Gin lie Thr Glu Leu Ser Pro Phe Leu Asp 

205 210 
ttg ggc ctg gta gat gca ttg gcc gcc aaa ggc 



70 

ctg gca cgc 1014 
Leu Ala Arg 

tct ggt gtg 1062 
Ser Gly Val 

ggc att ett 1110 
Gly He Leu 

120 

cag cag gtg 1158 
Gin Gin Val 

135 

gtg aac cec 1206 

Val Asn Pro 

150 

get etc aaa 1254 
Ala Leu Lys 

etc tat gaa 1302 
Leu Tyr Glu 

gat tgc eat 1350 
Asp Cys His 
200 

gcc ttg gat 1398 
Ala Leu Asp 

215 

att cat ate 1446 
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Lys Val Leu Gly Leu Val 

220 

cag cat ata gac gtt ggc 
Gin His He Asp Val Gly 

235 

cca gac ttt gca 
Pro Asp Phe Ala 



acg cca 
Thr Pro 
250 
gca ggc 
Ala Gly 
265 

ggt aac 
Gly Asn 

gaa acc 
Glu Thr 

cgc ccg 
Arg Pro 

tct gca 
Ser Ala 
330 
agt ggt 
Ser Gly 
345 

gat tac 
Asp Tyr 



agg aat 
Arg Asn 

gcc ggt 
Ala Gly 

aaa aac 
Lys Asn 
300 
get ttg 
Ala Leu 
315 

gcc ccc 
Ala Pro 



gta aaa 
Val Lys 
270 
gtg ctg 
Val Leu 
285 

ttt gcg 
Phe Ala 

tat gat 
Tyr Asp 

gca caa 
Ala Gin 



Asp Ala Leu Ala 

225 

ggc ggt gtc ggt 
Gly Gly Val Gly 

240 

gcc tac act gca 
Ala Tyr Thr Ala 

255 

gtg ttg ttt gag 
Val Leu Phe Glu 



Ala Lys Gly He His He 

230 

att act tac age gac gaa 
He Thr Tyr Ser Asp Glu 

245 

ctt aaa aag ctg 
Leu Lys Lys Leu 



gac ttt tta ggc 
Asp Phe Leu Gly 

350 

ctg gcg att cac 
Leu Ala He His 

365 



ctg acc 
Leu Thr 

att gtc 
He Val 

get ttc 
Ala Phe 
320 
ate tat 
He Tyr 
335 

cat gac 
His Asp 



aag gtc 
Lys Val 
290 
gat gcc 
Asp Ala 
305 

cac aac 
His Asn 

gag ate 
Glu He 

cgt aca 
Arg Thr 



tec gca ggc get 
Ser Ala Gly Ala 

370 



gcg att 
Ala He 
260 
ccc ggc 
Pro Gly 
275 

gaa tac 
Glu Tyr 

gcc atg 
Ala Met 

att acg 
He Thr 

gtt ggc 
Val Gly 
340 
ctt gcg 
Leu Ala 
355 

tat ggc 
Tyr Gly 



Cgt gcc 
Arg Ala 

ctg aaa 
Leu Lys 

aac gac 
Asn Asp 
310 
acc att 
Thr He 
325 

ccg gtt 
Pro Val 



etg gtg 
Leu Val 
280 
ect ggc 
Pro Gly 
295 

etc atg 
Leu Met 

gcc act 
Ala Thr 

tgc gag 
Cys Glu 



ate gaa gaa ggt 
He Glu Glu Gly 

360 

atg age atg gcc 
Met Ser Met Ala 

375 



1494 



1542 



1590 



1638 



1686 



1734 



1782 



1830 



1878 
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age aac tac aac acg cgc gcc cgt gcc gca gag gta ttg gtt gat ggt 1926 
Ser Asn Tyr Asn Thr Arg Ala Arg Ala Ala Glu Val Leu Val Asp Gly 

380 385 390 

gac cag gtg cat gtg ate cgt gaa cgt gaa eaa att gcc gae ctg ttt 1974 
Asp Gin Val His Val He Arg Glu Arg Glu Gin He Ala Asp Leu Phe 

395 400 405 

aaa ctg gag cgt acg ctg cca taacattgac ggcaaecect aataaaaaaa 2025 
Lys Leu Glu Arg Thr Leu Pro 
410 415 
ccgaagecgc caagcttcgg ttttttatta atagcgcatc ctttaatcaa agatcacggt 2085 
cttgttegcg tagagcaaga ttctatgctc aatatgccag cgcacggctt tggaaagcac 2145 
aacacgctcc aggtcacggc ctttctggat caggtcttcc acctgatcgc ggtgtgaaat 2205 
gcgcgccaag tcctgctcaa taatcggecc ctcatccaac acctctgtca cataatgact 2265 
ggtcgcaccg atcagtttca cgccacgctc aaacgcacgg tggtaaggac gtgcgccgat 2325 
aaatgctggc aggaatgagt ggtggtgaat gttgataatc cgctgaggat accgtgcgac 2385 
aaaatctggt gacagaatct gcatgtagcg tgccagcaca ateaggtcaa tcttgtgttg 2445 
atcaaacagg gcaaactgct gngcctctac ctctgccttg gtttaccttg gtcatcggta 2505 
aatagtgaaa cgggatgcca taaaactgcg ceagggggat cctctgggtc cccctaaagc 2565 

* 2566 
[0 13 7] 

<210> 14 

<211> 415 

<212> PRT 

<213> Methylophi lus ■ethylotrophus 

<400> 14 

Val Thr Ala Phe Ser He Gin Gin Gly Leu Leu His Ala Glu Asn Val 

15 10 15 

Ala Leu Arg Asp lie Ala Gin Thr His Gin Thr Pro Thr Tyr Val Tyr 
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20 25 30 

Ser Arg Ala Ala Leu Thr Thr Ala Phe Glu Arg Phe Gin Ala Gly Leu 

35 40 45 

Thr Gly His Asp His Leu He Cys Phe Ala Val Lys Ala Asn Pro Ser 

50 55 60 

Leu Ala He Leu Asn Leu Phe Ala Arg Met Gly Ala Gly Phe Asp He 
65 70 75 80 

Val Ser Gly Gly Glu Leu Ala Arg Val Leu Ala Ala Gly Gly Asp Pro 

85 90 95 

Lys Lys Val Val Phe Ser Gly Val Gly Lys Ser His Ala Glu He Lys 

100 105 110 

Ala Ala Leu Glu Ala Gly He Leu Cys Phe Asn Val Glu Ser Val Asn 

115 120 125 

Glu Leu Asp Arg He Gin Gin Val Ala Ala Ser Leu Gly Lys Lys Ala 

130 135 140 

Pro He Ser Leu Arg Val Asn Pro Asn Val Asp Ala Lys Thr His Pro 
145 150 155 160 

Tyr He Ser His Pro Ala Leu Lys Asn Asn Lys Phe Gly Val Ala Phe 

165 170 175 

Glu Asp Ala Leu Gly Leu Tyr Glu Lys Ala Ala Gin Leu Pro Asn He 

180 185 190 

Glu Val His Gly Val Asp Cys His He Gly Ser Gin He Thr Glu Leu 

195 200 205 

Ser Pro Phe Leu Asp Ala Leu Asp Lys Val Leu Gly Leu Val Asp Ala 

210 215 220 

Leu Ala Ala Lys Gly He His He Gin His He Asp Val Gly Gly Gly 
225 230 235 240 

Val Gly He Thr Tyr Ser Asp Glu Thr Pro Pro Asp Phe Ala Ala Tyr 
245 250 255 
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Thr Ala Ala He Leu Lys Lys Leu Ala Gly Arg Asn Val Lys Val Leu 

260 265 270 

Phe Glu Pro Gly Arg Ala Leu Val Gly Asn Ala Gly Val Leu Leu Thr 

275 280 285 

Lys Val Glu Tyr Leu Lys Pro Gly Glu Thr Lys Asn Phe Ala He Val 

290 295 300 

Asp Ala Ala Met Asn Asp Leu Met Arg Pro Ala Leu Tyr Asp Ala Phe 
305 310 315 320 

His Asn He Thr Thr He Ala Thr Ser Ala Ala Pro Ala Gin He Tyr 

325 330 335 

Glu He Val Gly Pro Val Cys Glu Ser Gly Asp Phe Leu Gly His Asp 

340 345 350 

Arg Thr Leu Ala He Glu Glu Gly Asp Tyr Leu Ala He His Ser Ala 

355 360 365 

Gly Ala Tyr Gly Met Ser Met Ala Ser Asn Tyr Asn Thr Arg Ala Arg 

370 375 380 

Ala Ala Glu Val Leu Val Asp Gly Asp Gin Val His Val He Arg Glu 
385 390 395 400 

Arg Glu Gin He Ala Asp Leu Phe Lys Leu Glu Arg Thr Leu Pro 
405 410 415 

[01] ^MMdapAS:Wr-5:/^>^^ KRSF24P©SgitXgS:^t-0„ Tda 
pA*24j it. 118fil®H7.5^i;>J^a*^5^ni/>J^atCgm$tlfe^MMDDPS$:3 
- F«MdapA$:^-t. 

[0 2] ^MSdapA^Uf^MMlysC?:^f -5 KRSFD80OSgjgXS 

^^i-Ma riysc*80j it. S52^(D:^i/yi'—y!^^ti^4vu^Z/y^mizm^'^ 
tit^^mMMlU^n- K^MMlysCSr^t-o 
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[0 5] dzpm&'f'^U^-rSE. coli?^M^^;^(De/^H Kn S/'tf 13 'J > 
[0 7] lysAae^^r^^-r-SE. col i^g^gl;^® i:;r ^ y tf ^ U >gf 
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